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) States of Brazil, Ll stood in the dark atop one of the 
- *§ highest hills in Rio de Janciro—on Corcovado, the 
Hunchback, from which rise the concrete colossus 
bnown of Christ the Recleemer 
From other hills, and from the city 2,300 feet below, 
drifted the barking of dogs and then the crewing. of 
roosters, exactly what I had beard before dawn in many 
4 Brazilian town and village, Soon Rio—the marvelous 
city, as her people call her—would unveil some cele- 
brated marvels: gigantic Guanabara Buy and Sugar Loal 
rock: Rodrige de Freitas Lugoon, with an carly oarsmun; 
the white beaches, the seas of concrete-and-glass apart- 
ment towers; an airport created by pushing hills into the 
water; the world’s biggest fitebo! stadium, with room 
for (34,500 soccer addicts." 


Swirling Moths Svmbolize Mood of Today's Brazil 


But now, at 4:30 am,, while the tropical night was = 
still deeply navy blue, | alone beheld an unexpected mar- Mmedning “wow, COMES 
vel right overhead, The statue of Christ, eleven stories 
toll and brightly iluminated, was surrounded by n mass 
of great moths, all silently swirling. This figure, so steacl- South American lane, 
fast and tranquil seen from afar, had taken on an air of = ere 
raacthaieccean ik anaatand noibabiee: with its sureing industry, 

I found this symbolic of much of Brazil, an area rough- 
ly as Jarge and populous as-all the other nine republics 
of South America put together. (See the new Atlas Map, wurnm-hearted people 
Eastern South America, a supplement to this tssuc.) 

Appraised from Rio, the vast interior appeared com- 
fortubly out of focus: Few ventured far enough for a 
close look. Go west with me to the jungled plateau? 
Northwest into the Amazanian rain forest? Up to the By PETER T. WHITE 
dry Northeast? “No, thanks,” my Rio friends hard son, ; 
adding, “Why, these are the ends af the world! To them Photographs by 
travel meant a new beach resort, or the cool, alpine | : | ! : 
beauty of Petropolis with its 7,000-foot mountains barely WINFIELD PARKS 
an hour's drive away, or Paris, or New York, Roth National Geographic Staff 

But I had visited those ends of the Brazilian world, as 
well as its centers, and returnect under the spell of a 
paradox not to be found anywhere else. On one hand, 

(Comtinued om pire 302) 


Noe THE END of my journey through the United 





The Portuguese word “obu,” 


naturally in this giant 


struveline economy, ane 


*Rragiiiun writer Hernan Tavares de Sa cbeseribed the city it 
'Stoctaculer kin de fancim,” NationaL GEoonariic, March, 1955. 
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“MOST BEAUTIFUL CITY IN THE WORLD, say the Cariocas, the people of 
Rio de Janeiro. Outlined by lights at dusk's magic moment, the Brazilian 
metropolis shows her loveliest face. Lamps looping Botafogo Bay seem 
almost to clasp together, shaping the colar de pérolas, or necklace of pearls, 
beloved by residents, Aerial cable car's lights streak the granite hump of 
Pao de Acicar, Sugar Loaf Mountain, which guards Rio's harbor entrance. 
Armes spread in blessing, the lofty floodlit statue of Christ the Redeemer, on 
a peak above the city, appears to float amid moon-bathed clouds (page 309). 301 
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Beneath Cleoming Skyscrapers, 
Avenida Hin Branco Throbs 
to the Cay Din of Carnival 


Crpoed by BRjo's pre-Lenten 
irene PTT VIN RIAe Crowy 
spPethes under brieht carniva 
hanners. Ornate stone build- 
ies, dwarfed by towers of steel 
amd glass, typaty an older, mor 
leisurely Brazil, The festival's 
wrniest bell itierneled liv sorte 
T(t) dancers, takes place 2 
the Alunicipal Theater (lett 
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Parade watcher wears the 


earh of a North American [h- 
dian, Some voung Brarilian 
copy the dress of Western hero 
Hat Wiacterstin, familiar te them 
through the telewsing of U_ S-.- 


firmed program 








shattering effect on and near the city's chief thor 
oughfare, Avenida Rio Briunes 

4s Ash Weenesday newred, this downtown ares 
throbbed night and day with parades, figats, hun 
dreds of costumed groups und bands, thousands 
af more or less costumect individuals (opposite) 
The music bounced at an unremitting two beats 
per second, until the very pavements seemed to 
be bouncing too 

Ehbsig! The wor means “wow, ane it was re- 
peated over and over in the refrain af i new cas 
nivil song. Peoote danced in streets, squares. 
hotels. sad Chihs or rather they howneced, Lo 
themselves and with one anuther, the laces on 





choirs and tubles wherever possible. Ciba! 
Too Busy Dancing to Feel Tired 


Ata block party & girl In an abbreviated Ro- 
mun toga bounced on a bandstand. 1 warted for 
her to stop, but she didn't I interrupted. How 
lon hacl she been at it? “Sin hours.” Wasn't she 
tired? “No,” she shouted. Gm she bounced, squeal- 
inv “Oba” | came bin bw hours luler andishe win 
still at it. So wis a mature Wody Rolding 2a fat 
black-velvet Mickey Mouse. | looker closely, It 


wasabahy. “Omniv four months old,” said the lady, 


“hut he's wetting the rhythm!” 


At the Municipal ‘heater a quiet crowd a- 
sweimblec for the most aristocratic ball of all. ‘The 
costumes dazzled me: Cleopatra, Bat Viasterson, 
th featicr-and-jewe! Creatnon lied The Snows of 
Kilimanjaro, At 11 pm. a whistle sounded, the 
hand) cut lone, and at ence the jammed hall 
bounced with wn exuberance few Americans 
reach just before midnight on New Years Eve, 
Here it continued hour after. hour 

[ staved up 20 hours a day. First day, fine 
Second, my teet hurt. Third dav, fatigue crept 
upward until the muscles in my back ached with 
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every move, My eves burned as if changed 
into coals. Oba indeed, | 

in the fourth and last dav, while tottering 
around on Rio Branco, | was sharply and re- 
freshingly hit in the back of the neck with a 
splash of ether from a ometal spray bottle. A 
passing duck said: “Last year-a spray battle 
cost 600 cruzeiros, Now, 800!" 

Inflation wus the steudiest source of news 
before and after carnival. The dollar, worth 
65 cruveiros in 1956, had gone up to 310, Fed- 
eral employees demanded o 50 percent raise 
and the government, saying that the treasury 
was depleted, offered 49 percent. On a three- 
month-old list of bus tours the prices had al- 
ready been overprinted twice A suit rose 
from 2,950 cruxeiras to 6,950 in two months, 
Things hod gone that way for four years. 

How could people makeends meet? Friends 
help, | was told, and things arrange them- 
selves, mais on meat, more or less. Perhaps 
4 federal givernment job from 11 te 5:30, 
Also a job in a private school, teaching Eny- 
lish, which tens of thousands want to learn 
tind almost os many feel qualified to tech. 

Maybe a third job, like the one of the white- 
haired lady who knew au politician long ago. 
Once a month she takes the ferry across the 
bay to Niterdai and picks wpa pay check from 
the state government “A nuisance,” Shit Sas, 
“half a dav wasted, and I haven't had a raise 
in vears, But it helps.” T asked several Bra- 
sitians about this sort af thing, and they said 
ves, there were quite u few “jobs” like that, 
though not as many 4s there used to be. 


Towering Sao Punlo Inspires Awe 


After an hour on a plane; I arrived in Sito 
Paulo, Brazil's largest city—already home to 
3,700,000 and tkely to surpass Buenos Aires 
soon. os the largest city in South America 
(yuetes 315-17). I found shacks, diesel fumes, 
streets blocked by construction, and, at one 
corer after another, chops. with automobile 
tires, stat covers, and chrome! accessories, 
Did Paulistanas lve by cars alone? 

Then I walked on the Viaduto do Cha, the 
Tea Vioduct, named for a 19th-century tea 
plantation and, in a wav, © teminder of the 
Far East trade of an even earlier day, when 
Brazil was a Portuguese colony. ft was clisk 
The broad viaduct crossed over a street 12 


lanes wide. Traffic streamed quietly 40 feet 
below. Around me stood skyscrapers, set far 
back, forming @ gigantic circle, inyprurting 
culm and awe. This was the very model of 
modern municipal grandeur, a vision of the 
2ist century. 

Shop windows screamed "“lignidagde.” 
Going out of business? No, the signs meant 
“sale,” supposedly bargains, and Paulistanos 
gloried in installment buying, in the boom 
radiating from their city’s factories, Transis- 
tors. Plastics. Chemicals, Tractors. To date a 
grand total of 452,000 cars and Jeeps and 
trucks: 

“Fifty-six. thousand factories in the San 
Paulo area alone,” saicl an industrialist, 

A sectetary quoted froma magazine: “Our 
rate of economic growth i: 7.2 percent a vear, 
among the world’s highest.” 


U.S. Boys Half of Brazil's Coffee 


En route to the const, to the port of Santas, 
] passed « lot of those factories and an artifi- 
cial lake (see inset A on the supplement map) 
Then the car descended on hairpin turns. 
Looking back, I beheld a ?,500-foot cliff with 
parallel tines on its face: five black pipes: to 
bring water down from the lake into the tur- 
hines of « power plant ("1,200,000 kilowatts, 
biggest in South America’); two pipes to 
pump off up, from «4 refinery on the coastal 
strip, These were the veins and orteries of 
Brazil's new industrial might, 

santos has delightful beaches, a building 
boom, and four miles of docks. Coffee is its 
lifeblood, for Brazil, the world's chief pro- 
ducer aml exporter of coffer, funnels more 
than half its export through Santos (pages 
422-3), Nearly half of that goes to the world's 
chief consumer, the United States. 

“We ship to all the major ports in the Unit- 
ed States,” [ was told by an American whose 
firm handles o fortune in green coffee every 
week. “We bury from hundreds of brokers: <o 
our problem is to keep our coffee tasting the 
sume week after week. We can mix 4,000 
bags at a time—about half a million pounds 
per mixing. But a few bags can ruin the taste 
of the whole batch.” 

| watched coffee samples being ronsted, 
ground, brewed, poured into howls, and 
Placed in 4 circle along the edge of a revolving 


Pensive Moment Overtakes a Costuaved Clown Amid Carnival’s Merry Roar 


For weeks the holiday spitit mounts steadily in Rio, und on the Sunday before Ash 
Wednesday itsweeps the city like a tropical storm. From a window of the Copacuhama 
Palace Hotel this girl views costumed merrymakers swirling thrwagh, the streets 
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coffee mixture he liked best. He <aitl he was 
o goo) Bragition ane Uke several blenits, 
bat he peeferred mineral water 

Ad the coffee exchange | was served some 
hard figures: That the United States consumes 
bout 16 pounds of coffee per person per year, 
Brazilians about 6 pounds That all coffee of- 
fered’ for sale in Brazil must be boweht—bh 
the government if no one else bids. Thut of 
the 350 per baer the seller recerved at that time 
he turned over some 322 to the government! 
for research tind purchase of surplus coffer 
That the governmment last veur had some 473 
million dollars with which to buy the surplus. 

A broker said: “lh only we could drink nwre 
coffee, or produce fess, or export more, Then 
the government could tse these millions. We 
wouldn't have to print so much money.” 


, a. 


Another cause of inflation, some Brazilian 
anid, was the high cost of Brasilia, the cltv 
that President Juscelino AKobitschek: built 
from scratch in the wilds of (rots, (See sap- 
lement map with Brisihia inset.) 

Jusceltino—Braahans like te ell popular 
figures ty first nomes—pussionately promot. 
ed inchustriaiization. And road buileime. But 
especially Brasilia, to iiraw men to the plan 
aifo. the 4.500-foot-hich plateau where the 
bree i bracing but the pepulation thin 

This dream of « federal capital in the fn- 
terior Wis 1A? wears old, Jinse eline, confidert 
that it could come true, sail now oor never. 
He spared neither the treisury nor himsell, 
In the middle of the nucht be would pop up 
under the foodlehts to = Hur the ruvdanves, 
the construction workers |urec) from afar 
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Pouls Built While You Wait 
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ecks to leeward. A es fil en a key a lepers wel 


a0 Poulo businessman Lor, Alwure Abonteir 
lures o quiet Sontday ot home with his wife ane 
children. [raaritative Hragilians have erealed a 
exciting mew architecture for their comntrs | hit 
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for on Lhtirsday atlernoon, sure 


ernoueh, the pec) Wis Tull oe Weiter 
int) flowers. Liver i, on a runway, 
orancerl four pretty models from 
Kio, to restramed applause from 
the churtiable toutrons of Brasilia 
1 four-hour bus ride took me to 
the ecanital of Crotas, to Cithani 
This city was burely 30 veaors old, 
bul an epic past was in the air 
Since the T7th century, the (soiae 
wilderness hal attracted the Bra 
Filia breed of proneers called fan- 


j is Fl | '- 
demaales, “bearers of the Haw 


Thev pushed west from the coast 
With levendary toughness and cle- 
termination, <eeking Indian siaves 
mre ero hel 
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ald National Geographic, September, 1962 


handetrante leader put river water into a 
howl, surreptitiously added alcohol, and set 
the bow! aflame with a flourish. Could he 
turn the whole river to flame? The chastened 
Indians named him anvfangneni, man of fire 

Now, on Sunday nights, young men strolled 
wong the broad tree-lined Avenida Anhan- 
fueron to Bandeirantes Square. So did scores 
of girls, in pairs, their hair fluffed stylish 
high in the European monnmer 

Louinia alsa stirred vigorously by day 
Busy markets. A. university. A factoty for 
submachine guns. A soccer game. 

Artur! Come on, Artur! No! Thief! Turkey! 
Take his iadeand make a saddle! Hithiy face! 
Please, Artur! Good, Artur! No, no! Fathead! 
Bandit! Eater of armadilios! We'll cet you 
al the gate! 

Everybody went home quietly. 


Grifleirod Prev on Ceoias Furnners 


Geoias has deposits of nickel, chromite, 
cobalt, and mica, and nearly as much land as 
Texas. But much of the lund is as vel inac- 
cessible Deeds are more or less confused. 
Clever crooks trick the farmer to get the good 
land near the roads: 

“We call them grileiros,” said Governor 
Mauro Borges Teixeira. “They are gangsters,” 

An aide explained how they operate. The 
eriieiro falsifies a land tithe and goes to court, 
The judge gives notice of a hearing. But the 
farmer cant read; half the adult Brazilians 
can't The farmer misses the hearing and his 
case is lost. When the grileiro comes to take 
over, the farmer runs to the judge. The court 
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says; The law does not protect those whe 
Heep. The erileiro comes with the police, takes 
the farm, ancl the embittered farmer joins o 
igo componera, a peasant league: perhaps 
friends will buy him « submachine gun. 

[ chartered a fere-teco, a small taxi plane, 
to Visit Tose Porfirio, a farmer famous for re- 
Sistine the grileiros, With two of the gover- 
hors iudes, Clenon and Afranio, I flew north 
from olinia—over felds of beans and rice, 
over an experimental farm and herds of cat- 
tle. Great green squares looked from the air 
like mugs of shagey broadloom These were 
cofiee trees In ou vellow square, coffee was 
drying. Elsewhere | saw a column of blue 
smoke. Surplus coffee was being burned, six 
thousand sacks that Monday, 

We saw the new ned dirt road that leads 
all the way to Belém, 1.500 miles to the north. 
We possed o litth town with a big church, 
carts pulled by six or cight oxen, swampy 
lakes where mosquitoes bred, At last the Ser- 
ra Dourada, called the “Zone of Portirio,” 
We flew over his villazes—first Formoso, then 
Trombas. The landing field was unwsable 
andl we few on to Santa Teresa, on the Belém 
road, to stay overnight (see supplement map). 

I kept my kerosene lamp on. Licht keeps 
awiy the barberro, the crawling insect that 
lives in the cracked walle mace of sticks and 
dried muck His bite transmits Chagas's dis- 
case. The face swells and the swelling goes, 
hut « parasite stavs behind und attacks var- 
ous organs, weakening the body for years 
until the heart is stopped. Four million Brazil- 
ians have iL No cure exists. 


Tiers of trathe congest downtown 
so Paulo, Brazil's largest, ane fastest 
growing ity. Lacking subways, the 
metropolis depends on surface tran- 
pert to move its millions Trailer bus 
on the middle levelean crowd in more 
than 100 passengers. Vehicles bear 
foreign names. but Puulistanny rmen- 
ifachire many of them (pee 418), 


As bd eS BRINE PUR Bel eee 


Brazil shares a common border 
With all other South American cout 
tes except Chile and Ecuador, Only 
the USSR. Canada, Ching, and the 
U.S. exceed it in size, Swamps, jun- 
gles; ond parched wastes cover vast 
atras Population hos grown more 
than fivefold mm 75 verre. 
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life: “A lot of suffering. A lot of 
gold. A lot of monev ancl spend 
it wal fast. That's happiness.” 
Another said: “You think toda, 
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l was breathing water!’ 
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Behind its seepy facade, Manaus was buss 
making money. Jute; Brazil nuts; rubber 
dried fish: rasewoorl oil; hides; dozens of wse- 
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creaky Catalina flying boat in Munaus and 
crossed another 500 miles of jungle, south- 
westward into the Territory of Rondénia, to 
Porta Velho on the Madeira River. Here. in 
the continent’s heart stood the terminus of 
(he Maceira-Mamoré Railroad. 

This isolated tine was completed 50 years 
ago to bypass rocks blocking river traffic. The 
project, as challenging as the Panama Canal, 
wae undertaken for similar reasons: to bring 
the rubber of Bolivia from the Mamoré River 
to the Madeira, and hence to the Amazon and 
Europe, a route $000 miles shorter and much 
safer than the sail around Cape Horn, The 
228-mile stretch of rails, hundreds of miles 
from any other railroad and far beyond the 
wilds of the Mato Grosso, seemed the height 
of incongruity in its primeval setting (see 
supplement map}. 

Constraction enterprises succumbed te dis- 


case and the jungle, to high costs and poli- 


ties, Workers cane from 30 countries. Many 
died. American engineers and doctors pre- 
valled at last. 

But the rubber bubble burst, and whatever 
Bolivia could sell could eo more cheaply 
through the Panama Canal, which was just 
being finished. Some accounts say that every 
railroad tie bad cost a life. 

“Not true,” -said a railroad official. “The 
records show that 21,717 came to work and 
1.552 died. That's one to every 354 railrond 
tie. We've oot 549,000 of them. | know, be- 
Cause we replace one in ten every year. They 
just con't last,” 


Wooddl-hurner Sull Active at ad 


A whistle blew, and T thought 1 had seen 
an overgrown toy train go by. It was old No. 
10, a wood-burner from another gee, marked! 
“Baldwin Locomotive Works, Philadelphia, 
Sov, £900," still going strong. 

In the rallroad-building days Parto Velho 
acquired street lights, telephones, an ice plant, 
a steamiriven laundry. None of these worked 
now, but there was stil] an international set. 
There was Father Fagan from County Meath, 
and Mudume Jacqueline Ferry from Maris, a 
geolowist for a Bragiian tin’ smelting firm. 


She often went into the jungle where men 
picked up cassiterite, the black tin ore, right 
on the ground, She shipped it by atr to Sao 
Paulo and went looking for nore. 

And there was Jimmy Choate from Texas, 
building a 500,000-acre empire of sugar, oof- 
fee, ane catthe. “They're finishing the high- 
way from Sao Paulo.” he said. “Imagine, 
1,800 miles! ‘Trucks will make it in ten days, 
Now we wait six months for goods to come 
by ship, sometimes a year.” 

One day Jimmy said about another Amer- 
ican, “Look, be walks like a hack-country 
Brazilian.” Ves, | thought, he looks carefree, 
tough, manly. Jimmy said: “1 mean the way 
his wife walks five paces behind him.” 

The lady hod heard us and spoke right up: 
“T can’t walk fast on these cobblestones. He- 
sides, | feel superior to all of you. Mme. Ferry 
cave tf 1 come with her to the Indians they'll 
worship me asa goddess, because of my eray- 
green eves. Tf you come with your dark eves 
they Tl eat you.” 


Film Starts Author on Jungle Quest 


Mme, Ferry might have been joking, but 
that some Indians were eating human flesh 
was certain beyond doubt. My first inkling of 
this, in Rio, had given me a shock. 

| watched a scientific film about a tribe of 
happy Tndians—planting and harvesting, mak- 
ing boats and arriws, playing in hammocks 
with their plump children, and the children 
playing with pet parrots which had littl ham- 
mocks of their owt. One scene showed them 
ciking a cee. 

And then | saw photographs of another 
trie. Everyone was emaciated, sick after 
coniact with outsiders; too sick to hunt food. 
A litthe girl was dying: After her death, parts 
of the body were couked and eaten. 

These Indians were Pacaas Novos, Some 
lived not far from Pérto Velho. To visit them, 
[ first took the railroad from Pirta Velho to 
the other terminus, to Guajora. Mirim, 

We went in a diesel-powered (toring, a. 
small bus on raid, It did 40 miles an hour, 
unfortunately, jolting us bruisingly past the 
neatly painted kilometer markers, through a 


Painter Ponders an Exnpty Stage Where Opera Stars Sang for Rubber Barons 


Manaua’s magnificent opera hose rose in 1896 on riches garnered by the river port from 
wild rubber passing down the Amazon. In (91? Asian plantations, started from seed 
smugeted out of Braail, broke the bubble, and the opera clased. High fees lured. streams 
uf singers and dancers while the boom lasted, despite dangers of trivel and disease. This 
rin aid others have renovated the theater, mainly for the sake of visitors. 
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top of eft index finger. “It's: easy,” he ‘said 

l tried, but | couldn't cet mise lf to fyt ry 
Hnwer hard enough, The friendly engines 
seeing me hesitate, helped with ds fist. The 
Hut Was defimtely broken. And so, I thought 
for a While, wae oy finger 

Repairing the rail cor took four hours: Dur- 
Ing the last part of the trip, in the clurkness, 
birds rose before our hearhhiwhts, white woe 
more rain 
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“But things are improving.” He spoke matter 
if-factly, the way the chamber of commerce 
around the corner exhibited the bloodied 
urows, Such deaths seemed to be acre rite | 


here as bus crashes ire accepter] in Rio. 
Quest for Wealth Stirs Trouble 


l set out from Guaira Mirim in.an (&-foot 
canoe with the Reverend joe Moreno and his 
son Tom both of the New ‘Tribes Nission of 
VWoodworth, Wisconsin 

“A mile from bere my neighbor was killed 
by Indians,” Tom said, “But remember, usual 
Iv they kill only after the civilized people 
have killed a bot-of them,” 

What sets off these choins of vidlehnee? | 
had heard reasons from many sources, some 
all the way back in Goiania and Bio 

eamehines it was a misunderstanding ot 
accident, an Indian blundering into a gun- 
iro seq for an anirnial More often the riwel 9 
the trouble was mMober, of nuts, or tin. Alen 
SEE into mew forest areas to collect this wealth 
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clashed with the Indians already there, on 
their ancestral lunes 

Rubber workers cannot live close logether, 
because wild rubber trees stand far apart; 
cach man's “rubber trail” may be hve miles 
long. Sometimes these lonely men with shot. 
runs felt no match for stealthy arrows anil 
gave up. “When the Indians kill vour dog,” 
the saying was, “it's time to-go.” 

The people who had sent the collectors 
were disappointed by the poor returns. Thes 
faced ruin. How could thes resp their lone 
from the rubber bank? They sent back other 
men, in groups, some with submachine curs 

Cin the Pacads Novos River, many Indians 
were slauchtered before the army came andl 
took the submachine guns away. | heard sim 
ilar stories in other parts of Amazonia. I wis 
told that in ten or fifteen vears there would be 
no Indians left in a whole region, Uhat the 


diseases brought by outsiders killed them even 
more steadily than bullets.* People sam it 
was a tragedy, But hadn't the same thing 
happened in the United States, more or less? 


Fusy to Lose Way in Watery Maze 


Where the black 3,000-foot-wide Pacaas 
Moves River branches from the brown 6,00%)- 
foot Mamore, our bow cut alone: the mect- 
ing af the colors. Brown spray flew to star- 
board. The portside spray was clear, for the 
water of the so-called black rivers is very 
clear indeed 

“In the floor season & ten-Toot river milly 


‘Harald Schultz, Aseistant Ethmolowist of the Sao 
Paula Stute Miiseue, has written of Proztl’s Indies wind 
hele plight with insicht and ¢empathy, See, ih the Na- 
nosAL GEeecmaranm “Bruits Big-ligped Unelinms,” 
January, 1062; "Blueeved Gndiun,” July, P00); "Tukuna 
Wilden Cope of Age.” November, 1029; ancl Childten 
af the San girl Moon,” March, 1934 
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its cll 
tres. and vou get lost,” satel the elder Moreno 

Pad tha encic]s 
still reached into the forest, past 4 


lilies. il milk, cobweb bie 


. 5 r] 
Ennd to sx miles. Ther witer and 
a it L it] i 
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Hut wilef 


; 
j | | 
POL. CELI 


weTe Fe eine 


bod, Violet Wwiiler 
iLL il nei 
We passed a hun 


Snes Of fieh tedirv ane were towsting manio 


rhenrine Where Men 


in fuins five feet square for traders to sel) to 
rubber workers farther on. In our wake u 
carpet of flouting crass waved pentlh 
Eventually We COMme to a Cons Pacnns Sovine 
sctllement. Bancdim, the family beac, was less 
Huncdim 


than Ove feet tall, jogkine well-fed 


Bnew Joe Moreno and was clad to see him 


a | 
sh oe 


Joes one of the few whe understand a bit 
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the Parcans Novos tongue 
K is showk havaele ancl stood on the rive rhand 
for f lone time, slaoming curselves, because 
it wos dusk, when mosyutloes pre hungriest 
Jou said that 


hid been machine cunned to death and) thet 


some Of Buaineclint's relatives 
he har in@ken rhs YENPERMNCEe Hundim under 
stood no Enelieh anel snulerl Ae had been 
service for the 
wes Drhenel!, 


| smmilect hil this 


Viccinidtlerd by [Ihe SPL the 
Protection of Indians, and hi 
He seemed 
Chikiren in his hut, that | showe 


He handed it te me ane 


Menuserl thi 
Woe Ang 
interest in tis bow 


somchow [ put a 5-foot arrow through Ton 


Ailliwing sail ane) etroinme fishermen roll o tbourbey 
Latening teaeh at Kercite, Wind 


ij 
woo) Finca ub the el 


lite the boom ond trignewlar san 


restraining line Le een i mn. tuthere retour ti 


ject Le 4! Lea CE LP ISVer= CLS 1 


fo the full jeneth of the 


Decks awash, a janguds ecuds tow 
seth Athanti shed and pinned tor 
weirht lows carry oniv one provision for comfort crude 
tools on which weary fehenmen occasicially sit ls fiat 


t These tun cotch fh on hand linc. ! 


4 1 ' a ‘ 
eer Hooke! fore sono) of heh ih cee pert Cer With 


1 pewelike rmodner 
bh igaquent of the dangers of ther le. tt Nm aarti 


with threo Femero Bent 


runs; The jontada went on 





Moreno. straw hat, placer 
28 paces. And Han- 


1 7 1 1 ] | 1 | ‘ 
iim said wes. fhe har! eaten peo 


wie of his own trie 

We dont tke them to 
inta the eround,” he sail “Wi 
nut them on the fre. Thev ore 
awed. Only the men eat ihe 
WOMEN CF 

Joe Moreno said that nobods 
wes 8uTi whe the Pacnis Novas 
cid this, that probably such 
vrew from tracdtiiena 


POs. TOM PIV! Peneion 


| 





reverenuly killed and-ate their aged parents; 
the old people hacl wanted it that way. Joe 
said: “Believe me, we are making progress 
here.” 

That night, at the spt post where the Ouro 
Preto and the Pacaas Novos Rivers meet, | 
stood before a hutin the moonlight. The mos- 
quitecs didn't bite much any more, Cicadas 
chirped, The water shimmered, seeming to 
keep time with the insects 

SeVeral Pacaas: Novos were there. The 
women made a fire and roasted corn. Both 
women and men chewed babacw nuts; to 
make hair oth | satel | biwl thought that the 
women cid aif the work. This set off a debate, 
and Joe was hard put to translate fast enough 

Vien: We make arrows and hunt and fish 
We clear the fields for planting 

Women: We do the planting. And we bring 
the wood, We grind the corn. We bake the 
bread, We cook, 

Men: We cut down trees to get honey. We 
bring acai fruit to make the cooling drink. 

Women: We make the cooling drink. We 
mike baskets and mats for sleeping. And we 
bear the children, 

There was a silence. Then a man said: We 
kill the enemy. 

he debate was over. 





Life w Battle in the Northeast 


I next visited! the Northeast, a seven-state 
reqion as big as Venezuela. One Brazilian in 
four lives there. The United States, under the 
Adiiance for Progress for Latin America, is 
committed to spend 1317 million dollars there 
in the mext two years alone, 

First, the dry Northeast (map, page 314) 
When it rains, litte moisture remains. You 
might say that 80 drops out of 100 evaporate. 
Sikleen run off m rivers. Only four soak into 
the soil. In some years it does not rain at all, 
Hrazihans call it seriao, the backlands or wil 
derness. An American sojl scientist said, “Tn 
Arizona we call it desert.” 

The sun is incessant, the soil sandy, the 
vegetahion sparse and prickly. There: ure 
spiny shrubs, and cactuses like huge sau- 
sages, with 6-inch spikes. 

Here rides the vagueire, the Northeastern 
cowhoy, clad in leather from hat to spurs, his 
horse in leather too. As the drought deepens, 
he burns the needles from cactus: Cows and 
steers eat what's left while it still smolders. 

“some starye before they get sick,” a va- 
queiro said, “Some get sick before they starve 
to death.” 

(Continued on pape 343) 
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“Break with Cuba.” cries the poster on a street 


side pillar in downtown Rin. “More than | 00s 
executed tn. two years,” says the caption above 
the firing aquacl. Brazil, like the rest of Latin 
America. finds Cuba a controversial fsuc. 


Formers Air Their Is in the Northeast. 
Brazil's Land of Hunger wand Unrest 


More populous thun Péru, larzer than all Cen 
tral America, the blichted Northeastern bulee 
of Brazil is depressed and underdeveloped 
Many of its 15 million inhubtitants live in pos 
erty. In 1955 the first peasant league met ot 
Lralileda to seek laond-reform laws Todiy the 
leagues clan thousands of members. The Unit 
od States, working with Brazil throgeh the Al 
hance for Proeress, has designated the North- 
bast o high-priority ares fer development funds 
Jose Francisco de Souza, leacter of the Galiléia 
League, conducts this meeting. Decorations re- 


miuin from oa festival, 
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The villager works his roca (pronounced 


hrossa), a jumble of beans, manioc, corn 


Durine drought, everything is scorched, “I 
planted three times,” a man said. “The held 
2 as ¢lean as the day I started.” 

His wife lay ono mat, emaciated, unmov- 
ing. She had been sick for three years: “I 
started with a pain in the stomach, Then she 
got vellow, and the blood went out of her 
. phvsician may come soon. “He goes around 
before the eléctions, every four vears. This 
time he is running for mavor.” The fetish 
doctor costs too mich. 

What is starvation? In alonelv hut, 12 peo 
ple uged 3 to 70, and & bluceved cat with the 
sacidest expression in the world. In the morn- 
ing. a cup af coffee. At noon, o litth manic 
flour with & few beans. And less of the same 
at night 

The beans ate bought at the Siuncay mar 
kel, on erecdit, meaning more debt. By Thurs- 
dav Uhev are one, 30 i's only coffee and man 
ioc, “to fool the stomach.” When there is no 
flour left, a child may go to a neighbor with a 


bundle of firewood, mavbe the neighbor will 
send back a little flowr 

1 leit and looked back. Grandfather, moth- 
er, children—thev all looked after me. Their 
eves were as sad os the cat's 

Four out of ten children die here before 
they are a year ail But the people love this 
land. When they run out of food) and have 
buried the last child, they leave, on crowded 
trucks, to trv a mew life in a faraway city 
Sometimes the men go alone, Che candango 
of Brasilia, the laborer of Sao Paulo, the rub 
ber gatherer in Amazronig-—ask, and chances 
are he's from the Northeast. When he hears 
of rain back home, he may tetum 


Hunger Stalks a Fertile Cost 


So much for the crv Northeast. The wet 
Northeast is a narrow strip along the coast, 
with the booming citi¢s of Recife, meaning 
“Reef”: and Salvador, commonly called Bolin, 
meaning “Hay,” o former capital of colonial 
Brazil, This humid coast is the land of sugar 
cone, once the basis of wealth of the aristo- 
crats with big plantations and slaves from 
VWrick, Slavery was peacefully abolished in 
1858, but suvar remains king. Many planters, 
determined to devote all their iond to suaar, 
do not allow their workers to grow food 

In a littl market town | saw inflation at its 
worst, A-cane cutter earming 100 ecruzeiros & 
day looked at dried beef costing nearly twice 


ark 
i 


that tuch per pound, Manioc four cost 120 
cruzeires a pound A year ago it wie: 25, 

The workers on a plantation called Galileia 
asker the owner for permission to grow foo 
He said yes: His sone changed fis mind, and 
he told the workers and their faniilies to leave 
within 15 days. Some had lived there 40 
years. They went to Rectie, seeking help, A 
young lawyer, Francisco Julio, took up their 
cose. This was im 1955, the start of the first 
peasant lease in Brazil 

The workers of Galiléta are still on the 
flintation (pmaee 339). The land was bought 
for them by the State of Pernambuco. Land- 
owners elsewhere, heavily armed, resist the 
pressiires of pest leagues. 

In the Jearue headquarters in Recife hung 
a laree portrait of Juliano, now a state deputy 
and a hero. of all the peasant leaguce. Beside 
itt] noticed a small picture of Fidel Castro 
1 Te em bers telel Prue there had heen 
burning of lute, beatings, even murder. In 
another town, they said, a peatant leave 
lemler was shot to death in the street. Ten- 
sion frase. The army receiver! remforcements. 
An American ship with 4,000 tons of corn 
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bound for Africa was ordered cent to Recife 

“Every cay people see things wet worse,” 
sail Celso Furtaco, the heud of SUDENE. 
the federal agency for development of all the 
Northenst, “We need anew attitude, anaware 
ness that things can improve. Otherwise cles- 
pair becomes unbearable, anc people fall 
victim to irrational cleo es, ti flemagopies 
SUDENE t our last hope.” 

Furtado’s agency gets funds fromthe Brazil 
lin treasury, the United States, and the Inter- 
American Development Bank—in all, some 
120 million dollars ayear, Experts from many 
countries helo test soil and build reels. power 
lines, and factories 

“It'll be another two vears before people 
ett the benefit of what we are doing.” Furtado 
suid. They cannot endure the present misers 
longer than that. We need a.social revolution, 
a4 hew era of hope.” 

li was arelief to move on to the cool, moun 
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tings calm of (huro Préto, the show piece of 


tatule kept prosperaus bv dls 


ya wi it fe 


Vins (serais, 
mines In colonial claves it was gold 
iran fndd batiecite.* 

Cina hill hich aboye the baroque churches 
of the town | met « happy man named Or 
lande Pabeira, He was net rich but he had a 
lob as a carpenter, restoring churches, and 
hs land with its ahandoned wold mines hud 
born owned by his vreat-rrandfuther. He had 





27 gold-colored birds singing in oa cage, and 
took snufl, His aunt, he said, 
had been frightened by a werewolf. and from 
his shelves things had ¢rashed down alarm 
ingly until a priest exorcised the marauding 
spirit. Wow all was calm, “Peasant leaeues?” 
he said. “We don’t even have peasants!” 
Quro Preto once was a cradle of rebellion 
An l8th-century dentist 
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lor espousing WieALS much ke 
Thomas Jefferson's. Now Ti- 
radentes is a national hero, 
inl Ouro Preto w most con 
cervative town in Bras 
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Back in Kio 
talk of “basic reforms’ —land 
relorm 


nrocedures, tax reform. Al 


[ heard much 
reform oof clectoral 


present the federal treasury 
recerves more revenue irom 
tuxes on tobacco thin trom 
LES On Personal Income 
President Joao Csoulart fa 
worecd basic reforms So, for 
that matter, did the Commii- 
nists. So did aleading Roman 
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ident Kennedy, in a colorful comic book ex- 
plaining the Alliance for Progress. For this 
Vast cooperative effort of 20 American re- 
publics, the United States had promiserl 20 
billion dollars over o period of 20 veurs in 
lowns, grunts, and technical assistunce, pro- 
vided that the other partners would ‘odd 
significant amounts and make reforms: to 
pave the way for a ‘raising of the stundard of 
living throughout Latin America, 

When would these reforms come to Bravit? 
Sobody could say for sure. 

I took a jet pirliner for my final trip in 
Brazil—all the way south. En route I thought 
of many things that had impresses! me in this 
huge country, 

I thought of the unschobled mechanic who 
repiired rudio transmitters with parts he 
made himself; of the official wha studied ree- 
ulations over and over to help a foreigner, 
‘That was all tn the words dur om jeito, to find 
a way—to improvise, to fix things somehow, 

I thought of proud men. Of the North- 
enter Landowner, looking elemint even in a 
faded sport shirt. His grown-up sone creeted 
him in the old-fashioned Brazilian way, kiss 
ine his hae, Phe hae saad: “No, don't hunt 
dnd [rarely stav inomy house in town. [ am 
an old man; I read the Bible.” 

I remembered a scientist who said: “In my 
veins is Portuguese, [ncian, and Neero blood 
—l am a good example of a Brazilian,” 

1 acimired the lody whese tax form said: 
“De not write in this space; for official use 
onlv.” She wrote across that space: “I am o 
Brazilian, | am vaccinated, and ] write where 
] please.” 


Standing Steer No Test for a Gaucho 


And then T wis in Riv Grande cdo Sul, the 
raucho shite, a flat ereen lind of beef——roust- 
Ing in chunks on spits, or drving thinly sliced 
in the wine. [ toed mate, the cadcho’s tea, 
burning bet, drunk fron a gourd with a silver 
straw (piue 347); Ane | rested oon the gat- 
che’s beck—his suddle placed on the ground 
to put his bene on; his panche; and on top 
at that his verge, the cloth that protects the 


back of his. horse. The xerga never touches 


the ground,-s6 much does the gaucho love 
his horse, 

A gaucho of Spanish and Arabtec parentage 
showed! me his lasso. Its loop hac little metal 
rings. Wouldn't these mike noise, anc make 
the: cattle run? “Exactly,” be said, “A goicho 
who lassoes a standing steer isn't a gatiche,” 

He showed me his short eating knife und 
a two-foot knife for hghting. “We don't let 


















BRAZIL: 
facts and figures 


in Brasil, whose territory covers almost 
half the continent In an increasingly crowded 
world, Brox) is still the land of the frontier, 
Frain marrow, settled, ooustal strips, un) un 
tamed wilderness of rain forest, aways, une 
hith savanna beckons pioneers with the prom- 
Be of open tundsé to betaken and wealth to be 
quince. The new cnpital, Brasilia, toa federal 
district carved from the State of Gols, stresses 
the nation’s push 
inte a 2Oth-cettiury 
wile! west: 

The nome Brazil 
cits itam a rrl- 
dish wool jromtls 
prized by early cal- 
otitis for dve; the 
nitions shipe rouehly resembles o clamoned, 
Gems, incidentally, are among the resources 
thal muke Brazil potentially one of carth’s 
richest nulions. Minerals, timber, und water- 
power in abundance exist in the vastinterior, 
Awairly a fourth of the world's iron reserves 
lie in the mining State of Minas Geornis, the 
bolk of it awaiting the miner's pick. 

Half the world’s coffee grows in Broil, 
ard the nation is second only to the (S.A. 
In production of oranges, Elrasil raises: beef 
and Vast quantities of susar cone, manic, 
corn, rice, beans, potatoes, and black pepper. 
The varied climates pve soils will erow abost 
any agricultural product Yet only twa per: 
cent. of the loaned i cultivated, 

History has made Brazil a melting yo of 
radies—ileecemlant: of Portuguese colonists, 
Of the Tneclinns they subjugated, of slaves fram 
Africa Rurope, Japon, and the Middle East 
lave sent tides of imimiprant. A few thousand 
ncions in the dimly koawn interior still live 
stone “ce lives, dotally unaware of the world 
af the cold war and the tom. 


Oy; OY EVERY TWo South Americuns lives 


CHiicial name: Estados Unides do Brasil (Unites 
Stateeof Brand), Government Repollic, made-up 
Of 2) states, tive territories, and ao federal cistrict, 
Area; 287,198 square miles. Population; 74 mil- 
lion, Language: Portuguese. Ke! + Prodomj- 
nainihy Ketan Catholic, Reonomy: £8 percent of 
working population in wericultre leofee, ree, eon, 
patton, Glack: beans, and suear cane); 13 percent 
in industry (textiles, chemicals, steel, ani) machin- 
ety). Principal reswuress are iron ore, nuunganese, 
anil coal, Major cities; Arucilia, the capital {pop 
200,000); Kaede J anciro, sea port and fortner capital 
(pop. 7,200,000); Sin Paulo, largest city (pop, 
3,700,000) indostris land financki! center Climate: 
Hot and wet in the Amazon Basin; subtropical 
in highlands; warm sumimers, mihd winters; rainy 
efon October-May in south. 
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FRONTIERS PUSH INLAND IN EASTERN 


GREAT VEIN. OF BLUE writhes map, “scheduled air service” still means ¢ 
across the mip the Ammon River, nluone every week or an ne (rE OGRAPHII 


Whirl Ss mightiest fow of fresh wate staff writer Peter T. VW hite discovered in his 





With its tabutaries, itdrains 2.700000 square  10,000-mile journey through Brazil (paie 299) 
mites of South America, including some of the It is not surprising that Brazi) should turn 
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with this Kaue of the GEOGRAPHH Thowegh Near Paris tn 1906, he made Rurope s first 
mapped from the air with increasing preci airpline filvht, in a craft he built himeeti 


ston, the wilderness that extends for thou Red orteries creep inland across the new 


sands of miles on ether side of the Amazon mip. £5 South American roduc-builders slash 

still largely defies settlement. and vast ex- hinge An cote baits to baile a new cir 

Danse can stil truly be called inex plored cilators sVStem for their continent. Brazil, 
Re stars now dot the river's ragged course sprawled across half of South America, leads 
symbols of airfields hacked from jung in the effort toopen the interior, A paved 451 
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Prices for portraits were set to suit all 
pocketbooks One New England limner 
charwed £2.92 for a portrait sketch, with elass 
and frame. A more finished portrait cost $25 
Another, in 1825, advertised in Bath, Maine: 
“Miniatures on-ivary from 5 to 25 dollars, 
Side views in colors on paper for 52.00 7 

Primitive artist often ignored laws of per- 
speciver, Ginalomy, proportions, and even 
gravity. Vheir aim wos not to give esthetic’ 
pleasure, but to provide mformation. 

This sutted the patrons, who demanded 
that a picture of a house have not only the 
night number of windows but the right num- 
bor of panes ineach wineclow. Anatomy with 





strange articulations mivht be accepted with- 
out Complaint, bul every wiistcoal button 
hole must be shown tn precise detail, 


Puintings Preserve Mugeects of the Past 


Rough as itwas, American primitive punt 
Ine filled] the need« of the community. Tt whe 
lie native vernaculir art, ond the only stvle 
understood by most Americans, 

Many of the paintings contain nuggets of 
cultural history thal might otherwise hive 
been lost forever, What cid u Californin wae- 
on shop. look like in gold-rush days (page 
82hf Or an 1836 living room in Hartford 
Lonnecticut (page 384)? What was wur like 
In 1815 (page S68)? Only the evewitness with 
brush or pencil coulel show us such scenes 

Colon’! and Mrs. Gearhiseh, both wmateut 
punters in their vounger days, traveled thou- 
sands of tithes tracking down such gems ns 
the classic “Plax Scutching Bee" (page 372) 
antl “Poestenkill, New York’ (page 380) 

In the past two decades, much of the Nu- 
lign's heritage of primitive art has been chan 
hicled inte museums and private collections: 
the achievement of Colonel and Mrs. Gar- 
bisch in assembling these works can never be 
cuplicated. In 1953 they presented a selection 
to the National Gillery of Art. Washington, 
D.C. Now thes niin berets io other major 
museums throughout the United Stutes 

“In this wav,” Colonel Giarbisch told me. 
“Bernice and | hope to fulfill our original pur- 
pose Mm forming the collection—which was to 
five to the Nation a comprehensive cross $ec- 
tien of American primitive painting, so that 
millions would have the opportunity to ap- 
preciate and enjov America’s indigenous art” 


The author eratefully acknowledges the help af 
his fnend and associate, Mr. William F Campbell, 
assistant chief curator of the National foallery of 
Art, whose knowledge of American painting con- 


Libuted so much to the descriptions that follow 
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Peaceable Kingdom” 


TOWARD HICKS, the dean of Amer- 
eo well 
Known 28 2 Wiaker preacher. He en- 
tered the art feld in his native Penn- 
‘Vivant as a painter of signs and 
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Alter the Revolution, the 
Supping of Washington 
portraits developed into a 
thriving tndustry. At least 28 
pointers. anc sculptors muscle 
One or more poriragts from 
He, ane Countless Copies 
were taken from the ore 
itl Veal, china plates, 
enerevines, embrisiceries. 
pester costs, places, ane| 
miurhle statyes apnebredd 
Kiany paintings. like this one 
of the general on his white 
charser Jack, painted a 
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hy Fox hunting, complete with 

j hunting horns, wes one of 
the many customs that 


_ 
a 
7 
p Virginia settlers browght 


a , 
Spetanresrsnnsae [rom Enitiane 
This scene, painted about 

LF SO, shows the plantation 
of Bartholomew Trueheart 
in Powhatan County, 
Virginia, where the picture 
hung in the mansion 
Primitive artists wenerally 
portraved running hounrels 
and galloping horses 

with lees stretched out 

in front and behind 

In this case the wnknown 
trtist mav have hud 

an Enelish print to help him 
sadlbnal Gaine lens damian" muatenae tte depict bounds and mounts 
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George Washington’s Virginia 


Mf" NT VERNON, Washington's family home overlooking the Potomac, was painted in 
179/, the vear be retired there from the Presidency. Built about 1735, the original 
house was entirely hidden by additions made during his lifetime. Architectural historians, 
noting the changes, can cate pictures of the mansion with fair accuracy. 

Paintings of Mount Vernon became popular within a few -vears after Washington's 
Heath Nothing is known about the artist, J. Wiess, who evidently added the weeping 
willow tree to improve his composition 

Litthe Hunting Creck P 
Washington's heart On one occasion he wrote to his wife Martha: “7 should enjoy more 





notation, 25 the house was called originally, was dear to 


real happiness in one month with you at home than J have the most distant prospect of 
tnding abroad, io my stay were-to be seven times sever veors.” 

Washington not only redesigned most of the mansion but planned! and supervised the 
landscaping. From far lands he imported trees, flowers, even Aagstones. 

Three generations after Washington's death. Mount Vernon was falling into ruins. with 
rotting pillars, cdecaving cutbuildings, and overgrowing weeds. In 1858 the Mount 
Vernon Ladies’ Association bought building and grounds and made them u national shrine. 
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“The White Squall” puts 
Navy ships to the test 


CAUMMER SOUALLS, often of hurri¢cane force, 
oie im borror to windjammer saiors 

Here a frigate, painted about 1835, has 
been caught unprepared, possibly in Chesa 
pike Rov, Cw member, following naval 
pare tices of those dave, hove ecrumbled ea]! 
the rathines on the wiorlward side to shorten 
sl and help counterbuionce the heeling 
ship until it can be brought into the wince. 

Vieunting a ckuble bank of uns, the 
Riritue-cliss mimn-of-war was one of the 
most pawerfully armed vesswl of the VOoUnE 
United States Navy 

[In the foreground, a two-masted schooner 
appears about to capsize: Nearby a brig, 
AAbic puting the full force of the squall, pays 
off before the wit Her topaails have been 
hurriedly brated wp hut are not vet Furled. 
In the distance another schooner sits out 
Lhe storm with bare poles 

Artist James Evans, who was active from 
[S27 to 1854, wis well versed in tie wavs of 
the sea, Dark, aciddine clouds, the wal the 
crests of the waves have been sliced off bn 
the eusis, ine details of rigving pnd sail 
ectiing indicate that Evans had firethani 
experience und keen observation 

Americiuns of the (8th anc (9th centuries 
were jstthably proud that their shipwright: 





were building the worlels fastest sailing 
vessels ond that their crews ond masters 
hid a serven-seas reputation for enterprise 
and daring seamansiip. It was natural 
therefore that Americans should want 
pictures of them swift ships, At the poparlas 
lewel this demand was mel by print makers 
who. like Curner & Ives, published! tun 
swling-hip lithographs that sold for about 
25 cents each 

Cwiers antl tielers who wither portrarts 
of their vessels could commission «hip 
artists; they could find one in every major 
pork These painters weually tumerl out 
brotile views showing tla Hving, brightwork 
gleaming, and hull freshly punted, with 
sails set to a far wind above an azure 
sea. Oniv tarely did a picture or print 
remind the viewer that the sew could. be 
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“Sarah Ursula Rose,” 
by Benjamin West 





-ainters copied 
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ind ASsSWamp on pulsed) at the cuumpert 
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Virginia plantation 
reflects the good life 
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Polar bear eyes whalers, 
In an artist’s imagination 


( HARLES 5. RALEIGH, the artist, rian 
nwo to sea at -the gee of 10, After 
more than 30 years before the mast, he 
settiod down as a howse painter and murine 
artist in Massachusetts, first in New Bedford 
and later at Bourne. His artistic output in 
cluded portraits of President Cleveland and 
Admiral Dewey, and “Chilly Observation" 
(above), painted in 1889- 

To portray the intricacies of rigging, 
Raleigh used brushes of two or three hiirs: 
When he ched in 1925 at the age of 94, he 
eft more than 1,100 paintings. Prices for 
his work ranged as high as $1500 

Although he never sailed on a whaling 
vovage, Raleieh painted more than 600 
whaling pictures, garnering his information 
from retired whaling captains. 

The polar bear betrays the artist's 
unfamiliarity with animals, but Raleigh 
correctly depicted the boats pursuing the 
whale in the backcround. Whaling vessels, 
hove-to for the launching of crews, are 
drawn and nigged with un expert eve 
Dark object hoisted up the side of one ship 
is blubber being stripped from a whale 
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“Skating Scene’ captures 
fun during 


a cold snap 


We TOOLE, an [rish immigrant 
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of shinny, numer! for the damiave that the sticks 


= : 
Pinole 


[In thm seene Tell inter| about [S40 


cmused to the shins Anictite may be the 


caries? known re 


aresacniation of this forerunner 
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“Mighty Wonder of the World.” 
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Hicks described Niagara 


OR QUAKER Edward Hicks, nature's 
ee scale provicied not onky an awe: 
inspiring spectacle bul a reminder of the 
lost paracise in the Garden of Eden 

Hicks saw the falls in 1819 during a 
J,000-mile horseback trip in which he 
combined sizhtsecing with preaching. He 
painted the picture several years later 

Noose, beaver, rattlesnake, and eacle 
svmbolize an untamed America, and the 
diminutive figures probably represent man- 
kind dwarfed by mature's forces. Inecription 
around the border comes from Alexander 
Wilson's poem “The Foresters.” 
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Sign painters double 
as portraitists 


APSE CRRE TENE trained in sign 
painters’ shops were responsible 
for many primitive paintines 

Anything that required paint— 

window sashes, shutters, political 

posters, and portraits—fell within 

the range of such establishments: 

Here a meniber of the firm mixes pig- 
ment with of on a slab (left), Man at 

right holds a house painter's con and 
brush. The presumed beach of the 

shop finishes « Washington portrait for 

a political placard. Found in Connecticut, 
the painting is undated and unsigned, but 
details of clothing roughly place and date it 
in the New Enelanel of the early 1550's. 
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Crow’s-eve view of old Poestenkill 


' NEXT PAGI 


. ANY primitive landscapes rank is historical 

M documents, aiving researchers informabon 
about architecture, town planning, and living condi 
lions nol available from othér sources 

Poestenkill, New York, presumably began as a few 
houses clustered around a crossroad. A home on a 
long, narrow lot usually started as a two-story box 
with a gable roof to shed snow, Stable, carriage 
house, andl barn stood in the buck Vard 

As the farnily grew and prospered, achditional rooms 
and perhaps @ front porch were addtd. To meet 
community needs. a schoolhouse, lown meeting hall, 
and churches sprang up. Today Poestenkall retains 

it= small-town flavor, though burreoning Troy 

lies only seven miles away. Artist Joseph HL Hidlev, 
taxidermist and cabinetmaker, wis born in 
FPoestenkill and lived there all his life. He must have 
known the owners-of every house in the picture, which 
he completed about 1855. He painted five versione 

of the scene, which he wewed from an imaginary hill 
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Early primitive painters, often craftsmen Fruit and flowers make 
trained in the traction of conecrenmtious 


work, wauully painted all parts of a cl vay still life 


picture with equa! attention to detail 


Here the leaves on the trees stund out os FRIGHT COLORS and the availability of 
plainly as the human faces A models made still life a favorite 

Lacking the rudimentary equipment of American subject. Designs similar to this one 
their trade, artists often had to make do painted bran unknown Maryvlander about 
with whatever they could find at hand 1835 reflect pratitude for an abundant 
This picture was painted on a window harvest. They are found on furniture, ching, 
shide converted to on artist's canvas embroider, hooked rugs, and stencued wills 
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Wagonsmith Studebaker 
works in a California shop 
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American primitive painting often reveals 


OY netional fire before his death 


details of daily life not penerally re ortlic 


photography. No 


before the wile use of 
verbal description could match this painting 
by HL Af. ‘7 
shop looked like in the mid-1850's 

ihe wayonmaker stands surrounded by 


Howell in showing what a wireon 


tools and materials of his tracle—straichi 
ixle heating in the 
overneacd bellows. andl, on the floc 
at ri2zut, some bolts and a dropped ake 


Danes At lett, anv 
fore, 
which permitted a lower center of eravit 

lodny a plaque marks the shop site 
Powell's penn trig is probably the onl 
quthentic representation of its appearance 

lL racdion SVS that Powell was the son wm 
in English book and print dealer. He 
followed the 49 gold rush to California. An 
Wustrated diarv of his journey over the 
santa Pe rail tells of his triale and ehows 
the disalision 
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of many’ who soucht #28 

In 1850 Powell 
made drawings of Los Angeles, San Diego. 
and Santa Barbara 





Philadelphia in 1820 


rupD'S HOTEL, Which stood at 27 South 
J Phiri Street, won fame as a stopover 


came af America’s fmstest 
il tock Dut a 


fir Pies eers 

ml chaches. Larriage at ft 

tay to reach Sew York 
Cobblestone streets, brick howses, and 
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7 
were standard my many bastern cites during 
the early 19th century. Sidewalk stanchions 
i 7 rf } wets [ii Chace Ae ee cot a eT 
"Ld pret Cb ak be Rabb cal joes . 
Small otaques on Walls annowncecd that the 
buildings were protected by private fire 
COT hHICS 
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treatment of surface textures indicate thal 
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In bare-knuckle days, 
two teams square off 


pr FIGHTING without viowe. were 
- outlawed in almost all sections of the 


United States in the 10th century, but sub 
in the country and 
inlerference 
Vttencince, by invitution only, wis re- 
stricted t 


sporting fratermity, who wagered heavils 


Tira f Lil [ rae, pulse 


CyEe oO lairce = Et Taal ta uiie 
Trak! tumbers of the “fanev,” a 
Historians © niegss bewilclerment at the 
form of pucilsm depicted in the scene 
ainted by Georcve AW Haves ohbout [8A 
Perhaps because such fights were kept <o 
secret, we lock Writlen necords desc aad pa e 
teams of three men fiehting in a circular 
with miedern tezm 


ing -By abe 





Wrestling, OF Mien fyi 


have taker 

the ploce of his beaten partner 

Referee, in rel Waistcoat. stands outsicle 
the ring on the far side. Timekeeper mist 
be the bearched figure in a erayv sult to his 
Wik Vines and seconds stand in the 
ming prside the banners of their teams 

Adoption of gloves mod the Marquis of 
Llueensterrcy rules in 1866, shortly after 
Haves painted the picture, transformed 
prize finzhting into o legalizec! sport. Bare 
Knuckle pugiism died out, though surrey 
NOUS Meetings continued until 1RRD 

Haves Was atree primitive in his use of 
tat ilors, keen eve for incidental details 
od br anxiety to show Ee much we 
parsed belies, ingluding ewer [4 ka cot on the 
hethters’ tichts.§ Recorrds of his irtistic Careet 
iret as scarce &s Information about the spert 
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“In Full Stride” pays 
homage to the horse 


TT horse was 45 important in 
Poth century Anerica mé the 


iutamcobtle i to the 1960's, and i 
wis natural that the Nation's artists 
cholic pint equestrian subjects in 
reat numbers 

Comer & Ives published more 
Lhe AO ditherent Uithoagriapts this 
rominently portrayed horses 

Limericuns developed the 
world’s best trotters m the 190] 
century, Yast crowds attended races 
1 DEW Speed record Wes an event 
of nutional wmpoortance 

Pictures of horse racing were an 
j nuiish Sas melév. “Th CHOLES, 
painted! by an unknown probably in 
Pennsylvania about 1840, miv have 
been insypured by a European horse 
portrarl The dappled racer appears 
in the trotter’s characteristic full 
stride. Hich-wheeled culkv was 
precision-built tor racing only of 
eve! roads ond tracks 


“Neigh of an [ron Horse” 
stampedes the real animal 
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Wits mich for the 
as the record of a 
observed inthe countryside, Evidently he 


| meek, orobibe,, 


| 


iret. iawn EMuWUse ment 


nhenomenon he hari 





bi Pe his subject varie | rhe Lies VWAWe heen i 
waroner or blacksmith 

The anatomy of a horse in motion has 
presented problems to artists since time 
immemorial Here the primitive painter, 
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orohably with Htth except firsthand 


observation to guide him, has procuced an 
origindl std forceful mace He hasbeen 
equalivy observant of the train. Stuclents of 
CHEINCETINE easy recognize the locomotrve 
a in cicht-wheel wood-bhumer of the early 
L830's, The artist's scrupulous observation 
has not enced! here thie filints coulel alnverst 
serve a& illustrations in a botany book 

Primitive artists usually were precise 
about details. Che SWOT i= here hes 
Combined precision with vivid imagination 
ind instinctive talent for design 

American collectors, beginning during 
the 1930's, realized that primitive paintings 
fave penetrating insavht ito the tcdents, 
temper, history, and changing pattern of 
AMentin ovilication, Long overlooked by 
connoisseurs of fine art, the paintings new 
fined their way into collections, where thes 


Win incrensing approbation by the publis 
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Oniv the tangled fringes of trapical South American rivers 
offer survival to a raucous bird that climbs better than it flies 


By J. LEAR GRIMMER 


Associate Director, National Zeaogical Purk 
Sruthaonan Inesutution 


Photographs by M. WOODBRIDGE WILLIAMS 


rTHAT’S A HOAT#ZIN?” Pertape the 
most intriguing answer 1s the descrip- 
tian given in 1651 by alearned Span- 
iard, Francisco Hernanclez. 

“The hoatzin,” he wrote, “a bird uttering a 
curious note, sounding like its nome ._. sub- 
sists upon snakes... The bones of this bird 
relieve the pain of wounds in any part of the 
humun body; the odor of the plomage restores 
hope to these who, from disease, are steaclily 
wasting away. The ashes of the feathers when 
devoured relieve the callic sickness, acling in 
a wonderful manner.” 

The trouble was that Don Francisco was 
not talking about the tropical South Ameri- 
can hoatzin we know tocay, but was repeat- 
ing folklore about a <oll unidentited Mexican 
bird, possibly a species of hawk. European 
naturalist, with only written notes te guide 
them, became confused: by chance they tied 
the Aztec name hoatzin (usually pronounced 
“wattzin’) ta the South American hire, and 
there if remains, 

In 1909 the late William Beebe gave us the 
first detailed information about the hoatzin's 
curious habits. His observations in British 
Ginana convinced me that the tnith about 
the bird is even more exciting than fiction, 
Here's « bird that has full-<ized wings, yet 
five clumsily. Youne birds have claws on 
each wing and climb through veretation ike 





quadrupeds. Threatened, they dive into a 
stream and escape by swimming under water, 

| first became interested in the hoatein 
when I learmed that the specks had never 
been kept successfully in captivity. Asa zoo 
man, I believe that any animal can be con- 
ditioned to: captive life if its special require- 
ments are known and provided for. 

And if anyone could cajole these binds into 
domesticity, my wife Margaret could, One of 
the best foster mothers in the zoo world, Marg 
hos sucvessfully reared stich exotic beasts as 
infant tigers, a snow leopard, a striped hyena, 
und a reindeer fawn, Why not hoatzins? 


“Stinking Hannah” Puzzles Scientists 


Digeing into the literature, | was surprised 
to discover how little was really known about 
the hoatzin's behavior, Gutanans say it has 
un unpleasant oder, and until recently they 
wouldn't eat it They dismiss it as an unim- 
portant bird, though they have given it a con- 
fusing variety of names: “Anno,” “Hanna,” 
“Canje Pheasant,” “Governor Battenberg’s 
Turkey,” and “Stinking Hannah.” 

Scientists are puzzled by the howtzin’'s 
many unique characteristics—both anatom- 
ical ind behavioral. Ornithologists isolate ‘it 
in a family and suborder all to itself and de- 
bate its true relationship to other birds. 

Even the bird's range 6 in part uncertam 


Floppy wings fighting for balance, a hoatzin teeters on a nuckkamwkke stalk in Brit- 
ich Gtiane. An unlikely bird, Opisthocomus hoasin-climbs expertly through branches 
hit flies poorty, swims atu fledgling to escape danger, and sometimes exudes u risky 
odor. Author J Lear Grimmer studied the pheasant-sized birds on three Smithsonian 
Institirtien expeditions, two of them cosponsared by the National Geographic Society 
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Ouwickly loiwling Gur geor on One of the off like a weary helicopter. Faling i wai 
CaS tad trains, we neacled tor Poattin country “cross the stregm, it clisappeared in the thick 
At the JURCHON O1 the railrowud and the Abn VETELALON on the other sic 
River fies a 4.00O-acré rice, cattle, and coco After chugeime another few hundred varck 


wit estate Called) the “Letter TL" Here we had iriver, we came to “Camp Hoatzin,” two 


nats Fy Oud hina, cump, and now. as wh rok of | bine hi bit huh on sti ts. blissfully surriuned- 
the train, we were welcomed by Maurice Bar ed by coconut palms and tremendous mingo 
OW. Toner of the estate. Minutes later we Lrees covered with ripe orange fruit. Waving 
headed woprnmyver it ir litte cocklesheil of a to us from the bank was a huge man, his white 
motorboat, the Sdiiatin’ Hannah. There wae ieeth flashing i a grin igainst almeast coil 
no drought this time: the river was swollen black ckin. He was Ivan Vvthuis, our coox 
from Tecent rains and major factotum. He'd come on ahead to 
ret the cabins rench 


Feather Duster Flails the Ais 
Liter supper we diecussec| our plan of Oper 


“Theres a hoattin now called Mare ations. For the first week or =o, we clectie 


Al) of us looked up. Perchec on an ovet we would observe the birds anc nests thal 
hanwing branch was oa fird about two feet Ram hac already locatec), anc] fine ss mam 


lone—rouvhly the size of a pheasant It: others as we could, After a careful study of 


Hlumage—reddaish brown and olive, and the hoatrin’s nesting habits. we would take 

strenked with black and white Was KE a SMe VOW birds-anec try to condition them 

floppy feather duster, Long crest plumes to captive life 

waved in the breeze, and bright red eves Maurice told us af an unusual behaviot 

Walehed ws wurdy. The bare skin around thi pattern OF the birds thut he bad observed 

hired Sve Wit On el ctrie blu Pula t HOT While cleaning incl alone the mver for new 
12 our boat Came closer the hoatein took plantings of coconut palms: About seven 
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Hungry Hedegling thrusts its beak inte a parent’: 


ruthet fo rane on baby foord—_a mueh of leaves re 


urwitebed from the gelult'’s cree 


Using wings as forelimbs, a diav-ale 


chek beramiles past an onihaticherd ine 


Pocneele rt 





thirine. the clr 


Gtlermine, the howtein 


aovifhing but 


Wwe cour 
never leaves, 
buds, or pulpy seeds. No fish. No 
ce AL 


though leaves of the pimpler thorn, 


Puiis 


insects even aoy ‘fruit 
Monkey apple Tree, cnet VINES jire 
tuken, the favorite food by far is the 
bie heart-shaped leaf of the mak 
caintheed, or arum, a plant that 
crows in dense ten-foot-high stancls 
tlong the Abary. Grasping the stalk 
with big clawed feet, the feathered! 
Vecelarilan into. this 
salad with gusto 


tears preen 

\s one of many jreculiarities, the 
hosivin bas an enormcus, heavily 
muscled crop that occupies most 
of the forward third of the boty 
uUnd¢treoes pre- 


| lere sporect lotr | 


liminary digestion 
Crash-landings Howtine 


mother [at LoRIrnt of the bird 
that intrigues the ornitholovist is 
a flattened disk on the keel of it 
breastbone. This strange structure 
helps support the howtzin’s weight 





m= il crouches on a brane 

The uniquels 
Whieh inochers wing muscles und 
provides leverage for Aicht—is as- 


ghaped keel 


tonishingly small for the bird's size 

Add to this the fact that the 
feathers are loosely attached, and 
Vou bein to understand why the 
hoatzin is one of the world’s mast 
imp flvers. An average fight cov- 
crs less thana hundred yards 

Launching itself with flailing wings, the 
howizn gives. a protesting cry with virtualh 
everysiroke. The inefficient aviator soon runs 
out ol energy and crash-lunds in the trees 
Long-toed feet grasping atevery branch, the 
bird usually drops several feet throwch the 
foliage before stopping, upon which it gasps 
i final squawk. The feathers become wildl, 
disatraved by such exertion 

After observing houtzins for three years, I 
um convinced that their breeding period is 
Irigered ba the onset of the rainy sefson 
Wo ny scuson<é 8 vear—two nesting cvecles 
No rainy séason—none. That is why, when 
the rams tailed during our first expedition, we 
ODSeryed moa nesting ae LAVAL 

Che birds often assemble in sizable flocks 
With the first rains, 
these flocks begin to split up into smaller 
RESON 


months 


ss bitions,” CVE fartiils Troe 





Downy wings. each armel) with two ¢lows, 


uo thorn bosh When the birch 


ait mature bird continde in were 


consisting of two to six members 
Hsing 


apnenr tis 


| 
f] i 
| aves 
ki bal Le 7 


Vit 





ASSO, Lhe im 
inctiscrimi- 


succemling 


iim this 
lividual bir 
nately, Each contritvites to the 
wtivities of the croup: building the one nest 
Il, incubating the ees, 


raring for mane muarcing the vote 


ricite 


that serves: them all, 
Still Bows Signal Changing of the Guard 


The 
lonke much like os heron'’s (pice 197). From 


nest, crudely constructed of (wires 
the bont we could usually count the ¢¢re 
WIth &@ dapphineg of 


| 
te ee eee 
qmis—simply by 


huft—colorerc| wT 1h We 


biiien upward 
About 


the sire of prullet cree Chew usuialh numbered 


petri 


through the fimsyv platform of sti ks, 


tweoor three (apposite) Occasionally we snct 
tec] as maniy 
i 


ncubation lusts sbout 28 days The birds 


ae hve 


hein to.sit-as soon us the first eve is lad, andl 


i 1 t 
Ente 2 VUE haan to clomb throueh 


ite their first adult oliomage. they lose the claws, 


wits Im clamberine throwelh thick folie 


the young hatch out in regular succession 
Male caved 


ible in appearance, but apparently both sexes 


female aucults are indistinguish- 


Phe birds usually ex 
hats before 


could couUnL On Sting this 


help incubate the egis 


change brief ut formal the 


iluces, We 


‘ehanwing of the guard” in early moming and 


ehitt 


lite alternoun 

We caw other shifts during the dav, and 
ceveral times obaerved two birds on the nest 
I could not discern any cil- 
ference in the activities within a croup to in 
nesiin Ee 


nt the ethe® Ciric 


dicate that one individual was the 

hen. another lird her true mate 
Soon. however, we cliscovered that hont 

FITS 


nnd nestlings. 


re mbrdificent in detense ot their cites 


An 


udult birds set wp wild) outbursts of warning 


and ‘enin the calivont 


colls ae I neared: a nest, and acted as. if the 


were about to attack. | have approached i 


brooding adult so closely that <he—or he 
Hecke Me on the nose! 
Man undoubted!, 


mane of the hontrin'’s 


chit! threats. Trigger-happy “sportsmen” 
Hometimes Kill the birds fust for the fun of 
it, And even 


aL ll } wh 


Your Lonel Leaning OneTanHASs 


uo mare of their already restricted 


world. Some nestlings ure mevitally lest to 


Lhe swiht currents of the river. Other limiting 


1Fre THOUSt OPOSSMs, SuWItrel mon 


tree Dus, ine tires of prey that eat the 


{ 
LEDGE WOR TLLE 


Cre cles Weeds Willis 


y Wee PLSt minutes 


He cid see 
completay dried: a 
SCTaWwnhy, (lark-erin bab hucddbecd amid bre 
Che parent bird was eating the 
sheil—something that harl never before heen 


way from «eeing a hontzin hatch 
the chick before it had 


if 
ken eaeshell 


BET is (ar as we knew 
Wiihourth the anpenarince and actions of the 
odult hoatyin are strange enourn, those of the 
a T 4 ba ; i 
baby lire #ven more peculinr. At first the 


: _—| 7 
reciais| 


Uimect naked. Hut soon it grows a 
down, andl the blue sheaths of feath 
Fach 


one on the 


art to appear on wings and. tail 


hes DANG star claws 


ive 


Swimming to salety afte 


—_ 
jit. fi hick arbelles 


ii a | A _ | i 
De Sd j WINE a] 


VW ihe 


the Virnaster buck to the nest 


Vere lation 


ndanger passes. adults guide 


Windmilling wings prespo 


Witten Denting through 
deihs iat ool Lejliritim fl the 


tors Abury River cami 





Will corre 


TL . hick : : 
i he CHICK C#ihn Lise 


nnother paitached to 
onds to Gur Tarelnger 


these clows for climbing when it 1 only ate 


Lhe! 


hours Ole But for a few diavs i usually slicks 
Choise to bone [ese 

One of the erat sights we remembered wis 
baby hoatzin entice an adult bird 
inte feeding 1b A series of infant musical we 


Pee o 


ines induced the parent bird ta Pump up a 
mush of mukkamukka of other leaves from 

Che fledeling then 
petult's mouth ane 
a her i Es 


Lhe YOON Steer Lee er ris LO 


it< crop und open its beak. 
lhrust its heol into. the 
TW doOWwo a mea (page 396) 
10 to -4 days old, 
sample the ereenery suring the mest 
Eyer’, 


Lone hefore the chicks learn ta fs 


venture oul of the mest panel start to climb 
bout inh the Wihele af vines ind branches sur 
rounding their home. At this time the adults 
protect the unfledeed chicks in an amazing 


wav, | hive seen a “tainly” of five muture 
lutds spread their wings to form ww contini- 
Beneath this feat 
mbrella, the chicks progressed wlan the 





GU: POLE Cover Mer’ 


hereunc hes. aul t from the ¢ves ol 


riger preckaiors 


Fleeing Chick Ceoes Subroarine 


The vounesters use their well-developect 
In TRaviIng about, 
as Well as ther beaks and the claws of their 
aversized feet 
‘bnhire fitad over fw lok 


wiht hooks to gece] effect 


Sometimes one will Aowk its 
ind use bewk ane 
neck ge climbine airs 

Bit mot mleresting of oll is the ear be 
hivior OF @ threatened nesting. | well re 
member the actions af one of the first chicks 
we trred to catch. Tt coultin | hawe lecen more 
thon ten clas ole 

Lrouching on the ede of the nest, the Lins 
bird waiter! worl Linitil S lmost within 


reaching cistinve. Then. without hesiiation 
Lhe AS! Pll meted ten feet downward 
Inte the nver—probably its first venture into 

Lhe wWnkreiwt 
Leary its wares 9 peeled bes, Cee 1etthe Pega 
AN SWI Under ae ger Oo Pew leet cle nmstreiim 
| here 
bru lat, 


= hee4r COWIE. I ciel . nave 


to the tatvled erowth of the mverhunk 
ie a ty 
KNOWINE eves 


‘eo Wy) au stared at me with 
the heart le pursue (any mere, and oa 0 re- 
treater, [ knew the 


Cried by in 


VOlWstier wWerulel linn 
| iy th Lied le | br 
Pel ' 1 hl Lol FL. 


wile] ¢lomber throweh the bninche 


iii lin tang 
rete i 
wie safely home 

Eywery hoatzin ist We ODSETVE Wis OVeT 
Wailer, Wilh @ protective conopy of Vegelilnn 


thave Ht and uo cleor escone chute below, <a 





Cliws on wing ane heel june tear 


1PLEPLE 
rorlive houtyin Wing claws cnt the wypoypet 
Take ol Le thre hed 
Hamel, Whit) wyr 


il thired Le te | f if a Lil jal bad 


NT CORTES pes bee 
furehieer oon the bwin 
ars ta Tr 


the Trhdilhe doe 1h Ube ids minh foe 


thy aT VYOUnLSOGE could «ive into the wate 


—ani where [rim sik bo twenty Teet bein 


TehHignl 





WH odaerer threatened ly there was a 
aelchtional safety feature, a curtain of tangled 
which the 


ChMmMbIne 


fownslreani iW 


take 


rois lined wires 


nesting couie retugce before 
hack to the mest 

nok lo com 
We elietineuistrer 
 clucking 


, = 
Lif | plist hiarieririe 


Howtzins Lot Vinely of 
municiie wilh cere prot be 
hve cifferent uchulit calls noise 
soumiled curing courtship 
uttered while 
a Wheezing note of surprise oar cis 


covery; a sharp screech when cupturec; pene 


OSLO OF Lhe meats new 
PeerLime; 


soll growling expressed while feecing the 


us are 
a lingers ii] 


cacing them to safets 


“The 4 mine Tate Lian hiiracteristi rises 


beacdes the shrill DIDI When Le are fa 
ery. If i 


Shuwndg 





anger threatens, they make ou hissing 
Liter diving: inte the whiter ane swimt- 
mine ty the hinkeide vecetation, they ive 


a distinct “squeeqwnk’—evilently a sim 


FL 
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to let the adult birds know where thev are. 

We had come to study hoatgins in captivity 
as Well as in the wild, and so we needed to 
capture some of the birds. The howtxin is 
ensiiy taken at night while asleep on the 
roost; vou just shine a bright light on the bird, 
then lift it gentiy and painlessly from its 
perch while the beam holds it transfixed. 

Our howd lemps left our hands free for the 
capture, If the birds nested above arm's 
reach, as was often the case, we used long 
poles with nooses on the ends. 

We set forth on many a dark ni¢ht to critise 
the opaque waters of the Abary. As we 
scanned the shore for roosts, our Hehts often 
caucht the eves of tree bows, a doeen or more 
sets of pinpoint reflections amid the thorn 
frowth in a single sweep of the beam. 

The snakes were no hagard, but wasps 
were—bercause of the howtein’s habit of mest- 
Ing near the insects. [ remember particalarl 
one painful morning when my hinds were 
a stung and swollen that [ had cimples 
Where the knuckles should have been. 

Another hazard was being pitched into the 
river from our cork of » boat while handling 
equipment or reaching out for bird roosts: | 
cot several wettings, but | think of ane in 
particular. Tt was: night, anc only the faini 
glow of mv frecul lamp showed my compan: 
ins in the boat where | had gone ander. 
When I finally surfaced and grasped the boul, 
Spluttering and soe, Woody Willinms was 
bustiv achustine his commen. 

“Let's do that one more time,” be said, 


Special Diet Lacks Key Element 


By dav and by night we were uncovering 
il sorts of interesting facts abit the life anel 
habits of hoatzins: But keeping them in cap- 
tivity wae another matter, Concentrating on 
Voune birds this time, we constructed a holed- 
ing pen near the tiver, complete with plants 
for them to sit in und an old sunken rowhbeut 
for a Swimming pool. 

Marz prepared veeetuble food in a Waring 
Blendor, and fed the voung birds with a sv- 
tinge. For a while they seemer to flourish on 
the substitute diet, But gradually each voung- 
ster sickened one clied, Apparently our mix- 


ture lacked some enzyme or catalyst vital to 
the divestive processes of the young and fur- 
nished only by the adult birds. 

Tn 1961 we returned once again to British 
(suiinh, accompanied this time by Dr, Wil- 
belm Marinelli, Professor of Zoology at the 
University of Vienna First morphologst and 
anatomist to see the bird in its hubitat, he 
withered valuable data on ite bones and 
muscles that are still being analyzed, 


“Charlie” Establishes 1 Zoo Reeord 


On this third attempt, we came closer than 
ever before to solving the problems of keep- 
ing a hoawtzin alive in captivity. Before leav- 
ing the Abary, we sir-shipped three adult 
houtzins to the National Zoo in Washington 
ne of these birds, which we named “Chur- 
he.” lived there for nearly six months—from 
July a1, 1961, to January 25, 19462, 

Tame as a pet chicken, Charlie seemed to 
thrive on u diet of fresh lettuce, kale, ane 
spinach, which he often insisted? on eating 
from the huind of his keeper. 

In the wild we hac never noticed an oder 
about hawtzins that would earn them the 
hame “Stinking Hannah.” But keepers twice 
noted o strong, musky smell when they were 
In Charlie's cage. In each case the bird acted 
in a strangely aggressive manner. When it 
cilmed down the odor disappeared. 

Just as we were making progress in deter- 
mining a proper diet, Charlie developed a 
tumor in the bewk that proved fatal. Luborn- 
lory tests show that the hoatzin’s tative muk- 
kamukko ts extraordinarily rich in aluminum 
silts; the fineling will help us: greatly when 
heat we tittempt to feed captives. Incidental- 
lv, we discovered after our bird's death that 
Charlie was i female. 

We've learned a lot about haatzins during 
the past three years. And Charlie was with 
us long enough for me to be confident that 
this remarkable species can be kept success- 
fulls—ond even bred—in captivity. 

Perhaps the eventual solution will be to 
capture on estublished family group of the 
birds. Then the communal pattern that 
seeTs 30 important to their existence will not 
be disrupted. THE END 


Mumed Crest and Beardlike Down Make the Hoatzin Appear Windblown 


Eas af biel lice doe the hare elevtrie-blue skin around this adult's eve. Peculiar feathers 
resembling lashes protect the evebull, Heavy bill allows the feathered vegetarian to cheap 
bites fre the tough leaves af the mukkamukka plant, o relative of the calta lily. Al- 
though hoatvine feurish in the wild, come Hyved longer thon afew menths in captivity. 
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Seattle Fair Looks to the 2Ist Century 


sun’s flaming gevsers of hydrogen. Passing 
Mars, we wondered with the narrator wheth- 
er “Martian flowers bloom ungathered, wait- 
ing for man one day to walk here and see their 
beauty.” 

Leaving the planets behind, our ship sailed 
an through the Milky Way as fast as ten tril- 
lion times the speed of light and set its course 
for Andromeda, 4 spiral galaxy, and un- 
numed galaxies beyond. 

Finally we turned and headed for home. 

“We glory in the warm splendor of earth— 
our shelter; our place to be born, to live, to 
prosper,” said the narrator. “But now we 
know: Earth is only # single note in the vast 
symphony of the universe, and man is chilei— 
not only of earth—but of all the cosmos.” 

An imaginary journey? Yes; one possible 
only through the magic of film and a pro- 
jector fitted with the world’s largest wide- 
angle movie jens, But still it was a journey 
hased on concepts developed by astronomers 
through the ages (opposite). 

We rested on the pavilion’s terrace and 
watched the fountains play. 

“Tt wonder what variety of flowers might 
bloom on Mars?" Mother askerl, Her question 
wus about space, but her eves were on the 
tulips, bright pools of red and vellow set-in 
huge concrete bowls. 

One building of the United States Science 
Pavilion provides an exciting progress re- 
port om 28 diverse research projects. Each 
exhibit poses a question, 

What is the shape of the carth? We watch 


Cosmic wonders appear above the heads 
of visitars in the Spacearium. Using. the 
world's largest cinematic projector lens and 
acreen, the show simulates « two-billion- 
light-vear journey throwgh space. Here, 
travelers range bevond the Milky Wav. The 
trip seems oo real that spectators grasp ratl- 
ings for support in the darkened room 


Monster of the deep exchanges stares with 
a-zadlor in the French Exhibit The mode! 
copies a water-jet-propelled diving saucer 
developed by Capt. Jacques- ¥ves Cousteau, 
with National Geographic Society sugeport, 
te explore the oceans down to a thousand 
feet: Fives are twin portholes through which 
crewmen scan the depths. 
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a3 technicians track Transit IV-A, a satel- 
lite pul into orbit in June, 1961. Carrying the 
first nuclear-powered generator ever sent into 
space, Transit provides earthbound plotters 
with the most accurate meusurement of our 
planet vet. Future Transits will provide pre- 
cise fines for shipe at sen. 

Where do cosmic rays tome from? Cosmic 
rays from space shoot unfelt through our bod- 
ies and light up detectors set in the floor be- 
neath our feet. With such devices scientists 
have discovered particles with energies a 
billion times eteater than any we have vet 
produced on earth. 

How do salmon mieriute thousands of miles 
to their place of birth to spawn? We peer into 
a tank of wuter and see young silver salmon 
following siznals of ieht, pattern, ancl color, 
clues to the factors that. guide them on their 
wile-ranging journeys. 

What leads to mother-child affection? 
We watch a mite of o monkey clinging to a 
terrv-cloth dummy “mother” (page 415), giv- 
ing it more time than it gives to a wirt- 
frame “mother” that offers a nursing bottle 
of milk. To this near-relative of man, warmth 
and softness apparently are more basic to 
affection than is nourshment. 


Praise From a Teaching Machine 


Can we learn from teaching machines? 
We sit down before one—a projection screen 
ond the tvpewriter kevs of a computer. We 
read from the screen @ paragraph of an ocea- 
nography lesson. A. question on the text and 
four possible answers to it follow. We pick an 
answer and type its number on the kevboard, 
The machine clatters out a message: “You 
are tight, Verv gol. Proceed to the next 
(airacraph,” 

We feel pleased. We fave learned from a 
teaching machine. 

The Pavilion's Junior Laboratory of Science 
—itself a kind of teaching machine—tave 
Fiir-zoing children, and me, a chance to 
learn science by doing (pages 420-21), 

After waiting in line amid a sea of stall 
faces, I touk my turn at the “light ray ma- 
chine,” manipulating convex and concave 
lenses, mitrors, and prisms on a revolving 
wheel to bend and reflect a beam of light 

| split water into hydrogen and oxygen 
with an electric current and then reunited 
the gases with wn electric spark. [shot a “rock- 
et’ from a spinning mode! earth toward a 
revolving moon, and, missing, I experienced 
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save the Fodrtrom science,” said Gracie Han- 
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Paradise International nicht club on Show 
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Thrill Rides and a Food Circus 
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For us, the thriul of the Fair was 
dining atop the Soace Neeelle (right) 
Standing ut the foot of the Needle, | 
was reminder of the Ejqtfel lower 
hut where the Parisian landmark 
flunndies to a point wt top, the Space 
Shed Le sfireacs uo brow isk, iLS if 
offering mana home in the sky. Steyr 
nine into o capatile-like elevator that 
role the Necdies side, we hack the 
feeling of snaoolvineg mio space As the 
world fellawa Lie yond Lie Windows 

in the Eve of the Needle, o lar 
stisan restaurant whose dining arcu 
mikes a complete revolution in an 
hour, we ordered fresh salmon and 
Waitin? for i bo come, TERS d on the 
view (nae 4014) 


Leross the fairerounds lav the 
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road blie sheet of Pueel Sounel, 
hemmed by the Olympic show peaks 
Shortly: as we moved, the view in- 
cluded Lake Union,then Lake Wish 
ington, both of which are playgrounds 
for Senttle's huve feet of pleasant 
craft. Bevordt Lake Washington, tha 
Cascocdes elistened. Durning, we 
looked across Sealtics kvSc rapes 
to Mount Rainier, itscone a whipped 
crewm land m the «ks 

We came down to earth only to 
mo plot again in the National Aero 
nuutics ond Spice Administration 
Exhibit With witty understatement 
SASA‘s Herman Oberle pitied us 
throurh the history of «pace explora- 
tion. Ais words served to introduce 
us to NASA's exhibit of what ot first 
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fantastic tevs: silver 
bulls made of aluminum-coated pias 
tic one-third the tensile strength of 
steel, cylinders with solar-cell wings 
saucers bristling with antennas. But 


the fantastic tovs turner out to be 
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We saw models of communications satel- 
lites, such as Echo ancl Svncom, that will 
shortly help to revolyvtionize the worle’s radio 
lelephone, ond TV systems. We inspected! 
mock-ups of Tiros satellites already at work 
poiotograpning millions of souure miles of 
the earth and sending back mictures for wee 
in Weather forecastine 


Hovercralt Skies the Earth on Ait 


Impressive demonstration that men of oth 
Cr nations are pursuing science for the com- 


nen food came during visits to the British, 
French, Canadian, and Lananese exhibits 
Britain features such present-dav: marvels 
of technology os the SRN |, the amazing 
Hovercraft that rides on. w cushion of air 
over lind and sea. We inspected the model of 


ih Teture Aovercrait, a vehicle designed to 
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shriveled and green, weighed about an ounce 
tnd, like ordinary cree fesepes required nn 
refrigeration. They could be reconstituted 
ind cooked in ow few minutes 

Anothe British Wonder Was ff noc] of 
ne of Lhe world’s lnrgest walking excavators 
The origina! <tinds 146 stories from ground ta 
tip af boom, and ite bucket can remove 3 
tons of earth with eneh. bet 

Tom Voune hostesses in suits desiened by 
jacques Heim showed ws around the French 
Exhibit, which contrasts the excesses threw 
thing our worked with the brighter fiture [Mis- 
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yation Of the rewards of research. wsine 
model af Capt. Jacques-VY¥ves Cousteai's aw! 
evecl diving saucer designed for uncerses 
exploration (page 416) 

Lanacas dtsyday features habitation in 
one af eurth’s. ninet farhi cling areas, the 
Arche. With ciorunea and slices, the exhibit 
demonstrates how fife might be ina far-north 
commumnmty in the 71st century. A hue trans: 


Parent (One COVETINE Cn entire Lown @nsures 


usr “Ute Flartli ay side dbtie Na i in WO 
SITU, Sal LaF APH Lica. |r 

Lerten om “Dive Suueer Tukes fo thi [boay hh 
Lagi (oopeten Lal 1 fi il La Po eA 
ee | 


Ants, gravity, gyroscope: 








science for children only 























1 as i! 
LI Ls eS 4 ORE 


f lit EX TY SEVEN ec hits 
Tuintor Laboratory of Seq 


Cee S Le tS 2 pee 


tuntive fo learn the bins 


mite: of sctence hh 
ravine bel if fam 


[Pinning  B2yrescope 
LiTTE bo Ther foe rind 
When bows tev to tlt uh 
eyo, it resist: ginal brane- 
lntes their exertion« inte i 
rotary moven that why 
tie platfoonm om which 
hes’ stanrie! 


Helting erapelruit at 
lower lett a bow beans that 
ELL in earth (fore 
frou nel) i six Lines heavier 
than te twin on the moon 


Levers Droehye thet Lae(ockr 


Rie Cet Li A eT EX le bi= 





Aryl i lone s bei i WLET 
their biusy lis coreebert 
rilass: Intreue YoOuUne- VES 
(ora | CLis ih Lhe pees 
ground dre = harvester 
HW oftsprimg of um epi 
PTE SEQ ted the eoporny 


LL | ely 


lungle-pwvin climb arid 
i t hia fon bf Dnt wewicnh 
he 4 Wns eTrs= LY eh li 


tee the Th hey Hie heg aaa 


fel pnother view if 

] _ ; fi t r 
POMS Whirl TH Wc 
Moric AT ifpertes 


r e , 4 i a fy 
ints. Children watch thi 
r iT y - i 7 
Sei PORE POF Soe 
| 


1 
Cis red] fweerw ele 
Ee of 


Thrill ride and art show 


; L ih 5 
| { *,| 


x 
t | : 4 





S patce Whirl in Kodouch ronnie tures th ef 
ime) mos! ao Bren it List (eu Y 
I. i I I watt | irene Lorie 





Spray ond splash fan eit 


1 | 
ehoere circle mit Currin faitom 
im | Sr e shiv 
Pouuil lie ia | relet 
Abe thiveacs ils [ipa] Loire 
ilitted VWoesterm 51 I: | 
1 [dota | | 


Festival of fine orte: Sn 





st Tiris phi pial r| led cor 
Prin by the areal rm ret jalitrat 
mitied by Prim ’h chissictat Nicol 
mae es i! Hn | it | 
bei t i ric ipel it, 
Homet Fisht Hells,” Rerbercana 
rortra Moa Young Wien,” Prag 
Haul rc bE arf a Vio Wy Ce 
Lr loth Malad Ws Wiotk 
1 mchent © lamer i Tille 
Lh | eastern | ii li a 
il rar Le! It iy . 





lend variety to the Fair 








Onental beauty in crisp organtdy, Miss Jone Ob 
Rift) Ser. a CU See it Kore Hen i i Presi 


cTeRA WE tees | penn aL rant On one ol the BRouleviurd WL ae CP 





Prail-blaging Indian maiden. Salins 
a Lt bres tit rT DEEPA. cj L Tic 
lcoman Relies Vorima chttel ore] thew 


How at the Bell System Exhthit 


| i. airtel j i" pat 
ry Pe lt Pe ST Lot | ce 4 Li l 





IIe 
mind se 
hatte 

Miler | 

Cay 


Bell ‘Sava Ewe js 


if 
Pith at iL ievithy the 
r= ill Upped ies 
+] . Pi ot SPE BP 
Sand istindike rocks. West 
= naistorizer| not 
i iil eat if cli 
VEE her] i iryi raj it th 
[ Hiles wiway. Thi Li 
ik ofS Will PTH On 


| lt ne i 
li priala 
rt | 
Li Perri 
I Li tI 
Dons ] I 
Li | ha 
41 | i | il 
| i | cli 


tem Exhibit showed oth 
] he Til Th 
circ! tires i 
rit latte 


al cofties ar 


Cy i ith whom th 
7 
it 14 | oa, Fy | ri 
norris PiLAST | 
A. 5 | z i 
Lie hol Vili Hitm 
] rst | i hpi 
i I | itt t 
1 | 
| lz] wi Pera 


Mian o Secre hus 


| 
CMe 
iaii- 
in 
ir] 
Cit 
fii 
i 
| Phi 





rh, (rer hi 
haat i trv | ae | I ] 17 li [wert Wire 1] 
Live l= } 
, Ta E 
PL ge Wn with mers, f | ct 
1 cts oy | li | eric LIT I 
| he hone a Kit Dine itl 
i [HH me Liem | Liat i | ik i h bebe 
Lit LTL i} | L} ee he | Lone latin 1 
| Li cr Ty he pee 
, | ; j 
i I Le os es i fi | mihet 
Lon farewell 1} i i] i 
1 idle WL LOWE ' Cri 
- : ik. 7 : LE 
manic if West [nfhon rid nt I len 
r oO 
L Lay hid | i | 1} i 
Li Pat [=I t a | | li ir | 
I | wT Cea PProAtia 
PT Flall Warr | ify ji i | 
i 1 i 5 = Ds 
PHLe Eres 1} ! | I [Tani pile iritria 
lel rl 
Lae oa oF ence ri fiery aaa | | 
} ~ - , ' I 
i viterer| a MCUSSI. Fi eran | | 
| if 
Wine | t bol cua Pu Ce Ta Dn | 
LPR i 1 Pe rit i hie bun 
t it olsn lool vel i 
I | Lief i ttl b, it | Lee ii = TALE ria [ | 
5 = wg 1 = oa | 
Bb LH | lt reals Mil | | Lil Li's il 
YUL Meniories 
in the Japanese Village. samurai and sold 


; 
PUPS Ted arene the -eesite m 


4 (reat Brituin’s Prince Ph ili, me of the Eaposition’s many cdistimaiished  yisitors, ears © patarie 


“uf officials to the Anmtieh Pavin pest trimpeters of the Howsebolel Cavalry. Prom left, Leordon 
Clinton. Seulth Muavor; Sir David Ormsby Gore, British Ambassador; Rwen © Dingwall, Fiairexec 
ry 1 = 1 
rie resandent ural -vermenal rh md Joseph FO taatidy, Fair president and chef oreunizer 
a5 a ] 1 . eo 
Flags of 30 states snoop above the cerenroinal p i Fach stale hos its dav att Foir. In the neh 
bac korrentinl, tn bruters 01 iim st I i pter whurts 1 rs ni al the Jy 





426 National Geographic, September, 1962 


tures of the Nikko shrine, 24 temple and 
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railcder He the OT Wiel [ niet sere CoOnertaly- 
later! Jiro Sasaki, the last living artist amon 
the 34 whe fashioned the models between 


motive wieenle ane 


L905 pind PO27 

A replica of Ring Tut's wollen Wiurial mask 
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40 full-length performances, we enjoved 
iwecl grtistry of the Cevion dancers: 





Lhe sb 
ind the San Francisco Ballet renewer! ower 
dance of the 
Western World. We were enchanted by the 
sophisticated! puppetry of “Les Poupees de 
Paris” wt Le Petit Theditre And we cloried in 
gor Stravinsky's The Firebird, conducted by 
the 80-vear-olel composer ot the gala opening 
of the Seattle Cipera Howse 

what |- saw, 
nis wredtest herituge lies in his own spirit 
Chis concept shone in the Peace Corps exhib 


apprecaation of the classical 


From it seemed clear that 


it. Where we viewed photocraphs of voung 
nurses in the Weel [nedies, teach 
ers in (ohana, o coctor in TYanganvika, and 
=e) In of 
betterment of mankind 
“ine? adviser to the Sec- 


Limnericans 


constroction workers in Colombia 
themaches for the 
Rover Revelle, 
retary of the Interior, developed this theme 
before Fair conference on the peaceful uses 
Oy] spice 
“What men can do, they must do,” he sail 
Lnbelievubly, inconcervably, we are begin- 
ning to be able te leave the <urfarce of the 
curth, on which our uncestirs have crawled 
PCC rilions, 
the stars. [np using our new-found LAs 
are simply bene humin: we are rising to the 


for cout hess tine te reach for 


Chivllenes that lies ee within us is human 
lee ge. 

Leaving the Fair, Mother and T caught the 
monorit downtown. The ride took only Of 
secomds, Just about long enough for us to set 
tle ourselves tn our seats aol for Mother to 
ay. “TD wonder if Pecan get the name of that 
onnwe Heiles bordering the fairgrounels 2" 

At Century 21 Exposition I had seen the 
Mother had keen the 
[ hopert that both 
Werle endure in the world of tomorrow 

THE END 
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Silently ciding a concrete beam on rubber 
electri 
trattin 


wipry Mc space 


train tigke a biel toward 
(rollins. [te T-huar sup 


tires, the 
Savin Chet 


[MIT Ls oy 


Broad windows and xkvlights give de 
mertiie Visilors «last look at thet enlury 2] 
Exposiion pal its shy piercing Needle 


il i Tate | i & 





HE TIME HAD COME. 1 said, 


“Launel now!” and flicked a 
asing the shackles 


switch, releasit 

that held the X-15 beneath the wing 
‘of the huge B-32 mother plane cruis- 
ing at 45,500 feet, 

For a split second we fell like a 
bomb, my black bird and I. Then I 
had her under contro! in a fast glide 
toward the glaring rock and sand of 

the 








the Nevada desert 
More than 1.400 feet below 
B-52 we “gota licht, ine 5 
and the X-15"'s liquid rocket cut in 
with explosive force. Under full throt- 
tle it began a rapid builel-up to the 
power of $43,000 ravi horses, more 
than twice the horsepower of the 
higgest United States Navy 
And I'm on my wav!” I said. 


"or engine start, 


Carrier: 


My ractioed comment must have 


sounded us exultant as I felt. If all 
went well, | would pilot the research 


X-15, balf plane, half missile, to its 
design altitude af 250,000 feet, ar 47.3 
miles above the earth. Our aircraft 
already hac flown far hicher than any 
other winged vehicle we know of, and 
[ was shooting for a new record. 

SS IAcl- 


The record, however, was 
ta explore 


dental. MIv main purpose 
speeds fister than a high-powered 


bullet and the problems of controller 

re-entry into the atmosphere 
| wasn't looking bevond the mo 
ment, bul [ knew that a good flight 
would lead to even hicher ones. The 
A-15's design altitude is by no means 
» fur 


its absolute ceiling. It ean hurtle f 
70,000 fect—und return) safe- 





| hay Z 


Half plane, half missile, the 
¥-15 hegines its 4.0%-mile- 
wi-hour Hight of November 4, 
HOit. At the controls: the 

authors fellaw test pilot, Air 
Force Maj. Robert M. White 





lv, But our research program, a part- By JOSEPH A, WALKER 
nership ry the Ar Force, NAVY, ariel Chief Research Pilot, NASA 


National Aeronautics anc Space /Ad- _ 
saree ; Plight Research Conter 
ministration, calls for a step-by-step) 
build-up in altitucke and. speed. And 


it was mv job, last April 30, to climb 


47 miles, then bring: all those horse: = 
safely back to their stable at Edwards / / 7 / ) / j , i : 
Air Force Base, California 
The lone countdown check of in- 
iricate svstems had been a test pilots 
dream. trouble-free anc no sweat. I 
felt just as sharp as the young fighter 


pilot I had once been, and overhead a 





cloudless sky of vivid blueawaited me 

[| knew I had a good engine licht 
without glancing at the instruments. 
Acceleration from that inferno im the | } l 
tail pipe pinned me back in my seal Photographs hy DEAN CONGER 
with a force of ? g's, twice the force National Geegraphic Staff, for NASA 


fh ra 


of gravity, hence twice my weight of 164 
pounds Pulling back on the control stick, | 
increased my climb anivle to 38", 

Three @'s...4 o's... the foree built up 
rapidly. 7 felt as though [ were flat on my 
back and climbing vertically, My bullet 
would have ta be slowed a bit to follow the 
carefully planned flight path (cdiigram, page 
445) Right on achecdule, after 40 seconds of 
powered Hight, I popper out the speed brakes. 

Ground control at Edwards began tolling 
a countdown for engine shutoff, We had 
planned on $1 seconds of engine burning time 
—and that meant 81 on the nose, not 43 or 
84. 4 few extra seconds would propel me far 
uboave the intended altitude and stretch the 
iirc of my flight. Coming back for » dend- 
stick landing, | might find myself bevend 
gliding range of the hard, dry floor of Rovers 
Lake at Edwards, That could be a fatal em- 
hurrassment, 

Call-outs from. the ground had crown 
wenk; now they faded away. No matter. I 
had checked mv own countdown clock with 
the fret qall-outs; it was accurate, 

At 79 seconds | reached for the throttle 
with my left hand—and vrasped nothing. 
Glancing down quickly, [saw my gloved fin- 
Hers Were a good two inches from the handle, 
(;-forces hac plastered me so far back in the 
seal that © couldn't reach it 

But | fed to. Bracing against right elbow 
and shoulder, 1 lunged forward with will om 
atreneth. That did m 1 got the throttle off a 
second late—at 81.6 seconds, to be precise. 


Mind Races in Instant of Crisis 


It's strange how many thoughts 1 com- 
pressed inte those flecting moments, The un- 
winted altitude fashed through my mind. | 
envisroned what would happen to me, decided 
on what to do, and did it, 

All tive of the present M-15 pilots have 
experienced similur compression of thought 
during critical moments. We are consistently 
uble to recall things that occurred in split 
seconds us though they extended over longer 





The Author: Joseph A. Walker has flown many 
experimental aircraft, including three rovket- 
powered preclecessors of the K-15. For his con- 
tibutions to aeronautics thiring 17 vearse as a 
Leovernmient teat milot. he receiver) the 1961 (he. 
tave Chanute Award of the Institute of the Acro 
space Sctenees Mr. Walker and fellow XN-15 pi- 
lnis were jointly presented three other coveted 
awards, the Harmon International Aviator's Tro- 
poy, the Robert J. Collier ‘Trophy, and NASA's 
Distinguished Service Medal 
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perinis of time We acem to underio a time 
dilation, perhaps due to the adrenalin cours- 
ing through our systems, 

Engine shutdown came at 3,443 miles an 
hour—nearly five times the spaced. of seuned— 
and in altitude of 142,800 feet. [ was weivht- 
less immediately, and it felt pleasant, a wel- 
come relief, The ends of checklist pages on 
my chpbogrd rose eerily, and. a little cloud of 
dirt particles drifted up from the floor, Sun- 
light lanced through the left windshield at 
these motes; I could even see that they were 
om different sizes and shapes: 

Upward the X-15 seared in coasting flight. 
In effect, it had become a cannon shell in 
space; it followed a fixed arc, just as a shell 
does, in response to the inexorable laws of 
physics. Onee the XN-15 is outside the at- 
mosphere, its ficht path, vr arc, cannot be 
changed without engine power. I could not 
alter my course until I fell back into the air 
ant regained serodynamic control. 


Jets Prevent Tumbling Through Space 


But 1 could change my craft's attitude | 
could dip the wings and move the nose uy 
and down or from side to side. Yes, t coule 
even have turned around and climbed tail 
first, though that would have been foolish, 

For movements in space the X-15 bas 
small jet controls, like the Mercury capsules. 
Hydrogen peroxide, forced over a catalyst of 
silver, breaks down inte steam and oxyeen 
and spurts from little openings in the nose 
and wings (diagram, opposite) A control stick 
on the left side of the cockpit operates thease 
jets. You need them to keep the plane from 
Iwitting and tumbling and to put it inte the 
night attitude for re-entry. 

T used the jets immediately after engine 
cutelf, My lunge for the throttle had made 
the nose bob down, so J blasted it up anel 
smoothed out other small movements. The 
reaction controls felt fine, and [ tried a 30° 
left bank angle, then rolled level and pointed 
the nose buck on the correct healing 

Seconds later we cousted up to the peak 
af our ure. My instruments showed exactly 
250,000 feet. These are special mstruments, 
part ofan inertial duto system. Its heart is a 
littl: platform, kept stable by gvrascopes, that 
whways points to the earth's center. On the 
Platiorm wre instruments that sense changers 
In aeceleration, hence chanues in speed and 
direction. A computer in the airplane remem- 
hers these changes and disgorges data on 
course, attitude, speed, and height. 

A-15 pilots complain that there isn't any 


SPACE FLIGHT X-15 FLIES LIKE A PLANE IN 
sich, let ie th THE ATMOSPHERE AND LIKE A 
sivcralt’s votations about a Je MERCURY CAPSULE IN SPACE 
itt three axes. are | = ay Sensor (Q-Ball) indicates 
controlled by twelve | ae 3 3 plane's attitude in relation 
jet rockets, eight in to its flight path Se 

oi \ 


the nose and hwo : 
| in @ach wing tip S53 Pitot tube measures air prossure a 
Pee Cameras in “bug eyes sreey r 
2 fe fr ra | ; controls im tail 7 Eight yaw 
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Part of lower stabilizer — 
is jettisoned for ~“——— 
landing: parachutes | 
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Both sides of “rolling tail” pivot x 
together or in opposite direc- “ 
tions, controlling pitch and roll 
Pitch controlled by raising or depressing horizontal stabi- 
Robert WW Nickolaoa lizers. Yaw controlled by turning vertical stabilizers 
— ATMOSPHERIC FLIGHT 
Roll controllad by depressing 
one horizontal stabilizer and 
racing the other 





5.2 tons of hquid. oxygen and 4.2 tons 
of liquid ammonia develop up to ae 
600.000 horsepower at burnout (7 


| ie Helium under pressure forces fuet 
, and oxygen into engine pumps 





Cabin 
ae (Q-Ball) 


~ ea res wheel 


sa | we” Presaiixed hydregen peroxide 
Liquid nitrogen for pressurization powers aerodynamic flight controls 


Rocket engine of cockpit and pilot's suit and ballistic control jets 
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Eight engines roaring, the mother ship flies at 45.500 feet, her speedy infant tucked wider a 


time for sightseeing, but we always take a 
quick look around from the top of the hill 
Gin my left I saw the Grulf of California and 
looked down the peninsula of Raja California 
to a cloud mass smothering its tip, On my 
imped Monterey Bay. Way out in 
front, ancl as far aroun! ws 7] could see, the 
Horan curved like a scimitar 





night ip 


Flight Crests in a Violet Sky 


A bright band of light, not as.sharply de 
fined as 1 had remembered it from an earlier 
fight, hugeecd the horizon. Above it the sky 
sided into a magnificent deep violet. Below 
me the ground returned strong sunlight with 
brilhant sparkles 

| knew that | was nearly 200 miles from 
the Paciic coastline in the Los Angeles area, 
but so ereat was my height that 0 couldn't 
see it! From my heacing and angele of vicion, 
the Los Ange 
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es const luv somewhere under 





the nose. This gaye me an odd feeling, ast 
[ were over the Pactic and going into orbit 

However, as we coasted over the hump 
and the nose tipped down, I could see the 
White glare of Rogers Lake, with its 12-mile 
length of sunbaked clay, right where it was 
suppaser! to be As always, I felt regret at 
leaving space ancl returning to that old cum 
hersome gravity 

But now | had to think about the nwest 
critical part of the fight, re-eniry. You have 
lo do this maneuver right, or buddy, you've 
“bowetht the farm,” pilots’ jargon for a fatal 
retirement. Tf | harl slashed into the atmos 
phere with the nose straight down, v-forces 
on the pull-out would have broken up the X- 
[5. What's more, she couldn't have survived 
the heat. Her skin, of Inconel “XX,” a nickel- 
chromium aoy, will withstand (200° Fahr- 
enhen, but the beat load on a straight dive 


would have been far too grent There was 
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wing. F-100 chase plane keeps a sharp eve on the N-15 as it spews fuel, testing jettivon valves 


alse a third consideration. If | had dived 
straight down, | wouldn't have had enough 
room for a safe prall-out anc loneling 

So, using the jet controls, | pushed the nose 
uptoan 18° angle of attack and plunged “bel- 
ly buster” inte the atmosphere, In this posi- 
tion part of the underside of the X~-15 helped 
brake mv fill. 


Heat Turns Metal Dull Red 


My speed, about 3,000 miles an hour at 
re-entry, was so preat that I could have 
nicked up a litth aerodynamic control at 
about 10,000 feet. But T bad some pro- 


nounced side-to-side. movement to worry 
about, and | staved with the jets. At 100,000 
feet the ¢-forces began mounting rapidly, 
soon reaching 54/9 2's, and T could feel bliad- 
ders In-my suit puffing up to grip me tchtly 
and dam the downward flow of the blood. 
As the g's built up, so did the heat, It 


reached a peak of 1,000°F,, recorded on the 
epeed brakes. Leading cles of wings, nos, 
nnd tail soukecl up enough heat to glow a cull 
red. But, from my seat in the pose, Deol nol 
see the exterior of the X-15. Through the face 
plate of my helmet | could feel a little radia- 
tion heat from. the metal windshield frame, 
but the air-conditioned cabin and pressure 
suit kepl me comfortable 

Below 16,000 feet 1 no longer neecked the 
jets, anh at 65,000 feet the X-15 pulled out 
in gliding flight. My comment to the grownel: 
“| sure felt that one™ The dry lake lay about 
35 miles away, anc | had plenty of altitude 
to fly o lovy approach. 

Scan a chase plane was on my tail, Anath- 
er pilot flics just behind the X-15 during a 
landing. He gives advice and imstrument 
reicings in any emergency, observes jellison- 
ing of the lower stabilizer, and confirms that 
vour landing gear is extended. 
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You have to et rid of the lower half of that 
wedee-shuped stabilizer, or ventral fin (land- 
ing diagram, paige 445), It 8 needed for con- 
trol in Ingh-speed flight, but it projects eo 
far below the X-15 that vou can't land with 
it Se vou jettison ton approach. If the mech- 
anism doesn't work—and that has happened 
to another A-15 pilot, Air Force Maj. Robert 
M. White—a backup system blows it off when 
the landing gear is lowered. 

] was once asked what T would do if both 
systems failed, nnd | replied, “Well, | guess 
I'd dic the fastest furrow ever plowed.” 

But the fin went off OK, and 1 touched the 
A-13's steel skids dewn at more than 200 
niles on hour on the baked clay of the dry 
lake. The nose wheel came down hard— 
whomp!—and we slid a mile and a quarter. 

“Well, there's that one for today,” | said 
li vround control, 

But the mild exuberance | always feel 
after a good flight was soon marred, Racdir 
readings said my altitude instruments lietl. 
Two radar stations placed my maximum 
height at 246,700 feet, or 46:7 miles, a little 
short of the intended goal, Apparently the 
engine didn't give quite the expected thrust. 

Even so, the flight set a record—aone that 
was ed June 21 when Bob White piloted the 
A135 to precisely the same height, 746,700 
feet! The marks coincided by sheer chance. 
Then, on July 17, Bob flew to 314,750 feet— 
almost 60 miles high. (This fvure, from early 
data, may change slightly.) 


Pioneers for Era of Space Travel 


People often ask me why I fly the X-15, 
thelr tone implying that ['m akin to u hiezh- 
diving circus daredevil, Well, as | said ear 
lier, we dott {hy the X-15 for rec desi 
thrill, Reams of data from our research 
program will belp build the airplanes and 
space Vehicles of lomoarrow 

Scores of litthe sensors buried in the skin 
of the A-15 pick up information on air flow, 
pressures, and heating. Electrodeson the pilet 
sense his heartbeat, respiration, temperature, 
ind blood pressure (page 432), On each flight 
87 radio channels relay this information, plus 


National Geographic, September, 1962 


many other readings, to the cround. Instru- 
ments in the airplane record additional data. 

Our discoveries are hard facts, not theories, 
and they flow out ta various programe: the 
*-20 (Dyne-Soar), a project to build amanned 
recoveruble glidér that will be boosted into 
orbit atop an advanced Titan missile: the 
KS-70) warplane; proposed supersonic trans- 
parts; Project Mercun; and Gemini and 
Apollo, future spacecraft. 

That black beauty, the X-15, is often called 
“the missile with the man in it," but jt was 
never designed to go into orbit. Instead, it is 
the latest in a distinguished line of “X" (for 
experimental) aircraft. Some, like the X-15, 
were rockel powered, and all have been flown 
ut the sprawling Edwards Air Force Base in 
California's Mojave Desert. There NASA 
miintains its Flight Research Center, home 
of the X-15, Gur agency, manager of the 
project, received its first M-15 early in 1960 
after demonstration flighis by the manufac- 
turer, North American Aviation, Inc." 


Black Paint Aids in Heat Control 


I suid “first X-15" because we have three, 
Line them up in a row, and only their mark- 
ings betray a difference to the casual eve, In 
shape and size they are identical triplets. All 
are painted black, a color that helps get rid of 
frictional heat through radiation, 

Visitors, accustomed to the behemoths of 
the airlines, comment on the smallness of the 
“15, It is only 50 feet long, and jt= thin, 
stubby wings span a mere 22 feel. Empty, it 
weighs 4 slim, trim 14,800 pounds, though 
this zooms to 17 tons when fully Joaded. 

Its “armor plate” of Inconel “X" posed 
uy construction problems, No one knew 
much about the milling, machining, and weld- 
ing Of this laboratory supermetal when. the 
program bean. Also. no one had much ex- 
penence tm bolting internal aircraft struc- 
tures of heat-resistant titanium ane stainless 
stiel, instead ef conventional aluminum. 

Scores of new manufacturing techniques 

‘see “Exploring Tomorrow With the Space Agency," 


by Allan (Fisher. Jroin the July, 1460, tasee of the 
SATION A. GROGKAPIIC 


Wispy Condensation Trails in the Stratesphere Skywrite B-52's Signature 


Cartying the A-15, the mother ship te observed by National Geograpiliic photographer 
Bean Conger ita chase plane thousands of feet below, Mr. Conger, on loan to NASA, 
made several fights in o supersonic F-104 to et his pletures, Like all uir crew members, 
he receiver training in an altitude chamber tu prepare him for the hazards of the strato- 
phere Stivery reflictions in the picture were cast by the F-104's plostie canopy. 
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Two minutes and 40 seconds after launch. the 
pilot reaches 246,700 feet, topping 99.996 
percent of the atmosphere. He can see 

from Monterey Bay to the Gull of California 


Speeding at 3.000 miles an hour, Walker 
points X-15 into re-entry attitude. Faulry — 


angle would cause plane to break apart 
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G-itresses at leveling-off point~65,000 feet 





iwoll Walkers 164 pounes fo over 900. Montaray 
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Air Force F104 chase plane 
LANDING ON DRY LAKE BED poles bik SA icone = 
On Tina! approach —_ a 
COMPLETES RECORD FLIGHTS ; 
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Altitude, 18,000; speed 350 ‘A 


ae 


Chase plane talks %-15 down 
in tase of emergency 


Nose wheel down. K-15: slides Landing gear extended Nose-up 
one mile before stopping attitude cuts speed 









Tail-down. ms puts” impact a rouchdow n Spee is vary 
en tteel landing skids | tween 95 and 


miles an hour 
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ALTITUDE FLIGHT ARCHES INTO SPACE: 
SPEED RUN LEVELS OFF AT 101,600 FEET 


In space, the X-15 behaves like a Mercury 
capsule, using emall jets in nose and wing 
tips to control pitch, roll, and yaw 


On pilot Walker's record altitude run of April 
30, 1962, he cuts rockets off at 142,600 
. feet, 82 seconds alter ignition. Space flight 
‘“ Abegims Pilot becomes weightless 
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Part of lower stabilizer 4 jettisoned here. Th 
af 1000 feet: speed, 3590 ; ime TEE | =m PEC 
a iy — | lj f rl 
Airing point gurdes 
pilot to landing 1 44 


1.000 feet bayand tant art 





Nase up, skids lowered for touchdown, the plane will slide-a mile 


my A-15 work; I've been a Government ree 
search pilot for 17 


POS 


ere! knows when 
im to fiy the rocket plane. but all she ever 
sas 16, “Call ne when you fet down,” 

At the base, the Boeing B-$2 already snug 
A-15 (page 433), Fueling is under 
gingerly business. When Cope Cu 


naveral fucls:a missile, practical 


ries the 


Way—a 





y EVEryvone 
cuntuke shelter inablockhouse. But our crew 
at Edwards must be out in the open 

I go into an air-conditioned van parked 


nearby, mncl specialists check out the elec- 


tai 





trodes rlisierced On TH Loevel and shoe-horn 
Mme inti my pressure suit (page 442), Then | 
climb into the 3-15 forthe ground countdown. 
which may PeqQuire ht an hour or several 
Nurs, depending on the trouble we encoun 


ter. The countdown in the air before launch 


lnst= about 41 Mi Ml Les, 

AS in al experimental programs, we have 
delays. Mavbe you've heard the first lnw of 
the legendary Murphy: “What cain vo wrone 
Will eo wrong.” Bot we often come Lp oan 


What 


Murphy's lesser known second law 


A-ESD approaches 












— a 
Se et a oe 
at more than 200 mates ao hour Smoke bombs on dry lake give the pilot wind direction 
has gone wrone will gel worse.” Even alte ccusiinal mishap, andl we've hacl our sire 
thu H 5 i" urborne, the chances are ons Al CMTS IO] wracked) the Ao rl ne 
fifty-filty that we will inunch during one of North American's demonstra- 
The X-15 can't take off [rom the ground tion flihts, ane Scott Crosshie Fagael tio rruake 
he alwavs needs it launch plane. We fv her oan emergency landing on dry Rosnmend 
in a corridor 485 miles long and 30 miles Lake with part of his fuel abourd. The nose 
wile, Cyl High BRainee. il extends [rom wheel's shock absorber failed under ie up 
Wenclover Air For Base. Utah, to Echvareds Horus LOMet WeIzht, mad the impact broke the 
10 ve hoveoused about half the leneth back of the plone. Liickily, scott wasnt hurt 
f this corridor, but later; as the K-15 flies. ond the airplane hus since been repoured and 
higher, we will launch farther uprange strenethened 
4 rogram like our 1, COLE Lo A Petersen cowl t wet on enine light alte 
bid | 
Observers rush out to i jo Ee pail. pi 
cares an air conditioner: that will keep. Uh Richt windshield cracked wneler tress 
| i] uae! he can ane a hat teria! cutting Miajor MV brats wWiejon in hut 
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au drop, but coolly jettisoned his fuel and 
brought the A-15 down to a perfect landing 
on a brick-hurd emergency strip at Mud Lake. 

Several af us have been saved by our pres- 
sure suits when the nitrogen atmosphere 
leaked from our cockpits, causing a cdecom- 
pression. We don't breathe nitrogen, of 
course, Our suits feed us oxyeen, but the inert 
gas in the cockpit keeps our bodies pressur- 
ized against the vacuum of space. If you Inse 
the nitrogen, vour suit inflates automatically. 


What to De if Windshield Cracks 


Bob White, a gifted, iron-nerved pilot, ex- 
penenced:a real clifi-hanger on his 4,005-mile- 
an-hour speed run last November 9. He had 
hit a velocity more than twice as fast as an 
Army 30-caliber rifle bullet Then .. . bat let 
Bob tell his own story. 

"We hadooll the fuel we could pack imte 
the tanks, and the engine start was good,” 
Bob sail. “The power picked up immeriiately 
Well, we cooked merrily along and reached 
just about the expected velocity at 95,300 
feet But, us we slowed cown, the right wind- 
shield shattered, andl it happened instantane- 
ously. The glass didn't break out, tut it be- 
came full of craged cracks, obscuring vision. 

“T learned later that T said, “Oh, good Lard" 
Hope this one holds!” You know what I was 
hoping: that the Jeft windshield wouldn't 
crack. Ef it did. T planned to fly by mstru- 
ments down to 35,000 feet, then jettison the 
canopy and see if the plane could be con- 
trolled in the wind blast with the canopy off 
! felt Peould get away with it, but if the plune 
proved uncontrollable, | would have no choice 
but to eject myself anc parachute down. 

“But the other side held, and [| could see 
well enough to land by pushing my head over 
wainst the left side of the cockpit.” 

Severe heating on. the windshield’s metal 
frame, followed by rapid cooling, caused the 
accident (page 447), A similar thing had hap- 
pened to Bob on an earlier flight, but that 
time the left witrelshield shattered. Since these 
socidents, we've installed heavy-gauge win- 
dow frames of titantum, They withstand 
thermal stress. 

My worst moments in the X-15 came dur- 
ing an pltitude flight to 169,400 feet, nbout 


42 miles. During re-entry the plane began 
shaking wildly, uncontrollably, as though I 
were Slamming over a corduroy road. I was 
eoing one way, the plane another: 

“Heavens! Sure shaking to pieces here,” 
I told the ground. 

It didn't shake my teeth loose, but I was 
dad I bad permanent bridges on them, 

Maddened quakes continued to tock the 
X-15 for more than 50 seconds, despite my 
efforts to locate the trouble and correct it, 
Then, at a lower altitude and speed, the vi- 
bration: stopped, and [landed normally, 

Our experts found the couse. 1 was making 
large “throws,” or changes, in my controls, 
resulting in seme normal jarring of the wir- 
plane, But eyroscopes in the stability aug- 
mentation system sensed these jars as cirec- 
tional movement of the X-15 and began feed- 
ing corrections into the control surfaces, 
These needless corrections resulted in. still 
more vibration, setting up @ cycle. Every 
change that poor, berserk electronic brain 
fed into the controls made the shaking worse, 
not better, We solved the problem by adding 
a “filter” mechanism to the gvroscopes that 
enables them to discriminate between vi- 
brations ond actual movements of the plane: 
We also built in other safeguards. 

On nearly every Sight the A-15's skin 
nukes loud noises. We imore them, knowing 
they are cuused by the alternate contraction 
and expansion of the Inconel “XxX” under cold 
and heat Did you ever fire up an old wood 
atove and hear its metal bang and pop? That's 
what the X-IS sounds like. 


Plane May Climb to 400,100 Feet 


On June 27, 1 pushed the X-15"s horses 
about as fast.as they will go, 4,105 miles an 
hour. But we still haven't run out the string 
on altitude. The X-15 has enough power to 
climb 750,000 feet, 142 miles, but safe re- 
covery from that hewht ls very douwbttul. We 
beheve we can go as high as 350,000 feet, 
possibly 400000, and return. 

Dr Hugh L. Dryden, Deputy Adminis- 
trator of NASA and a Trustee of the National 
Geographic Society, has called the X-15 “the 
most successful research oirplone ever built.” 
In paving our team that compliment, he 


Sweat Beads Walker's Face as a Ground Crewman Removes His Helmet 


Each ride i¢a fresh adventure. On Murch 30, 1961, Walker experienced severe vibration 
during re-entry, In nearly every flicht, asthe plane's skin expands ane] contracts, he hears 
the N-15 making noises “like the popping and bansing of an ald stowe” 

Both Walker and White forests a vehicle that, taking aff and Lundiny like 4 standard 
plane, will ferry men up to satellites in orbit, 
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announced a new jol for us. Beginning this 
autumn, the X-15 will become a test platform 
for carving out intiguing new “tuclies in the 
weronuutical and space sciences:* 

For example, four special cameras on the 
plane will take ultraviolet photographs of 
stirs. As the X-15 nears the peak of its arc, 
clamshell doors atop the fuselage will expose 
the cameras, and the pilot will maneuver so 
they “see” their targets, You can't make such 
pictures from the ground: ovine in the atmos: 
phere absorbs ultraviolet light. If the exper- 
iment works, the cameras will fly later in or- 
biting astronomical observatories, Good pho- 
tographs fram space will teach us more about 
Lhe orizm of stars. 

We will also carry a scanner to analyze 
the light spectrum of the horizon from erest 
height. This knowledge may lead to instru- 
ments that will sense the hotizon and zive 
improved attitude and guidance references to 
drbiting spacecraft. Measurements of air den- 
sity and micrometeorites, tests of new struc- 
tural materials and an advanced electric stick 
controller—these and other experiments will 
keep us busy over the next two years. 


A-IS Helps Pot Man in the Missile 


But our program already has made two 
contributions that will prove more important 
than any future steps we take 

First, we showed that man could do an in- 
tricate, demanding job in space. At a time 
When many experts wanted to place their 
faith in little black boxes instead of space 
pilots, we put aman in the system. Our pro- 
tram preceded Mercury, and our success has 
provided much impetus for manned space 
flight, present and future. 

To my mind, the secon) contribution is 
even more significant than the first. We derm- 
onstrated that a winged vehicle could fly into 
space, return through the air without break- 
ing up or burning up, and land at a prede- 
termined spot, I believe that most of the space 
vehicles of the future will have to be half 


*Dr. Drvden wrete of the (evelopment of es jveritinn- 
i) aircraft i “Fact Finding for Tomorrow's Planes.” 
SATTIONAL Goi garEic, Cecmmber, 199.1. 
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plane and half missile, like the X-i5, and they 
will take off from the ground and flv back to 
their home bases. 

Dr. Wernher von Braun, NASA's fame! 
rocket expert, says that in 20 years most space 
traffic may be ferry vehicles shuttling from 
eurth to satellites in orbit, [t makes sense that 
these ferries: should fv back through the at- 
mosphere, not fall like a meteor. 


Pilots Envision Planes That Orbit 


Bob White, who talks as well as he pilots, 
says: “We knew we hued to get out into orbital 
space quickly, so we devised the Mercury 
system. But [ think we all realize that we did 
it while accepting certain limitations, such as 
not being able to guide the spacecraft to a 
sophisticated lunding. 

“The Mercury capsule comes down in the 
ocean, and hot’s realhythe practical way to dio 
it right now. But over the long haul, it isn't 
We have to think of something as simple as 
taking off across country anel landing at the 
nirport of the city vou intend ta visit.” 

scott Crossfield serees. “To get into orbit 
und get back to earth—that’s a job for on 
airplane,” he says. “We are not-getting rid of 
that atmosphere, Either you resist it, as they 
doin Mercury, or you put it te use.” 

All the X15 pilots hold engineering de- 
grees, and we dre not tinderestimating the 
problems. Return from orbit begins at 17,500 
miles an hour, far faster than the X-15 flies, 
and the heat and g-louds on your vehicle are 
far greater. Kul in time, new ancl stronger 
materials anc structures will be developed for 
a ship that can flvin the air. 

NASA and the Air Force now are study 
ing proposals for a new “X™ plane, one that 
might lake off with a jet engine, build up its 
specd with a ramjet, then cut ina rocket that 
would carry it into orbit. Right now these 
proposals are little modre than a gleam in the 


eves of the experts: Tf such « plane is built, 


it will be years from now; 

I'm 41, and F will he too old to fly it. But 
mv heart will be op there with the man who 
docs. In space he will know an inward sing- 
ing joy. How Twill envy him! THE END 


SIX-MONTH INDEX AVAILABLE 


As one of the privileges of membership in the National Ci¢ographic Society, members 
who bind their Geogrartics as works of reference will receive upon request.an index for 
each six-month volume: The index to Volume 17! January-June, 1962) is now ready. 
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to Matson’s new South Seas Cruises 


Now 3 more enchanted islands have been added 


BORA BORA: NOUMEA: NIVAFO'OU 


plus ‘Pahiti, Rarotonga, New Zealand, Australia, Fi, 


i dio 


Pago Pago, Hawau 


Matson’s laxury liners — 55 Mariposa 55 Mon- 
heerety rcv tuke ¥ Cru ash Cr V ie L on the Lewes, 
mast romantic and exclusive South Seas cruises 
ever offered. Qnly Matwon’s resort liners take 
ve) te all ok these enchanted! isles 

Bows Bona. An exquisite bit of French 
Oceania, considered by many “the most beau- 
ful” of all the beautiful South Sea Islones. 
Nowumea. Captivating capital city of New Cale- 
dom, with its Frankly Craltic air and. merry 
Whelanesigt hospitality, Niarood. A oniiyue 
of-pert call where Matson linens Mariposa annel 
Monterey await the native postnian whut Cu- 
noe corres the mail between ship aod shore in 
tin cas. Tauren. The worl!'s most glamorous 
tropic le. Ranorowea, Here you enjoy i na- 
tive murket day and entertuinmont right on 
bound ship, New Frauanp, Land of infmte 
southern beanty with an air of Englaned, Acc- 
faacia. Bustling, fascinating continent of con- 
casts under the Southern Cross, Fit. The-trade 
wind crossmeds. of the Saith Pacific, Paco 
Paco. The world’s most beautiful hurhor, where 
the kavu bowls umd tipa cloth are considered! 
among the finest examples of South Pacific 
handerafts. Hawan. Where carefree Polynesia 
slows the puce cl modem Western living. 

Matson alone brings to your voyage un BO)- 
veur tracditicn of hexury af sea. 
~ Each moment af your 4c leliciy 18 sheer 
clehige tut The wrace of Matson hospitulitvy makes 
this so. Your air-conditioned liner is gps 
hilize! cod equipped with every facility, nee- 
rewtion woiel relaxation irrungtiria bile. All in First 
(‘lass 

You enjoy peerless service 24 henurs a day; 
cine sisperhly ut every mdéal: revel in the com- 
fort of a handsemely appointed stateroom that 
alords every nicety— imdelacling individual tem- 
penitie control, private telephune and hi-f 
Musi 





There are lunches at poolside; cocktails 
against u buckdrop of shimmering sunsets at 
wa; dancing, gala parties and quict strolls on 
deek lay moon and star All far from the troubles 
of the world —in Matéson’s peaceful, peaceful 
South Pacific. 


SPECIAL CRUISES FOR 1962 | 
Golf Cruise $5 Monterey — Sept. 16 
Art Crutee: $5 Mariposa — Oct, 11 


Mavigation/Seamanship Cruise 3S Monterey — Mov. | 


HOLIGAY CRUISES FOR 1962 


Thanksgiving & Christmas 

Shopping Cruise 55. Monterey — Nov. 1 
Christmas & New Years Cruise = 55 Mariposa — Nov. 25 
Christmas & New Yoara Cruise $5 Monterey — Dec. 16 


Sailings are from San Fronciseo — following 
clay from. Los Angeles 

You can enpov a fabulous 43-day holiday 
with Matson in the South Seas for ws little os 
$1125 per person round trip. For complete de- 
tails, see your brie! aigterit och Or write is 
Matson Lines, Department N, 215 Murket 
Street, San Francmoo, Colihornia, 
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Fine jewelry that writes 
(it even has diamond dust in the tip) 
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The late show's ae 
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Lire Lit ihong the SkViinme Lirive in Soe nadouh Mationnl Park. and Wie Houdeic Parkway 
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City living—beyond city limits! 


Thousands of outlying communities can enjoy advantages of 
city living today, because of dependable truck transportation. 
Trucks bring new products and services to people in suburbs ot 
countryside. Trucks help industry find new markets and new 


business locations. No other transportation system | ATP 
serves America’s people so often and so well, (sGUNDATION 

AMC AICAN 
INTERNATIONAL HARVESTER COMPANY E q TRUCKING 


The People Who Build PRUCKS INDUSTRY 


Wovtnagen &, 0.6 
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Enjoy the Priceless Extra ef Experience on the World's Most Experienced Airlna 


The unusual new cereal with coneentraled 
nutrition for folks who live a full 


life and want lo keep right on doing il 





Kellogg’ S Concentr rate 
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 fhllegg’s RATTLE CREEK 


WONDER AT INCA BUILDINGS THAT RIVAL THE || SIF WINE 80 FINE‘ 
PYRAMIDS. frmagime MA-ten stones shaped with only sand ancl | EVEN THE FRENCH 
mruscin, iting together like a Hie poole, Thayne in Cueei, Meru, At IMPORT IT. Huot the finest 


Machu Picchu, you'll see eo stone city beat for 260 yours 
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PANAGRA 
TO THE 
CHARMS OF 
SOUTH 
AMERICA 


Here area few of the countless 
rhapm: of South Americn. 
They fit like muogie into oven 
bh twoewrek vacation — when 
vou thy Paningra. 















WHIRL DOWN THE 
WORLD'S WIDEST 
STHEET, Buena Aire {ita 
i¢—Ninth-ol-Jluly Avenue, 
Here, tre, mo one ot the world's 
rit tintelicing strowta—(Calle 
lative. where vieufne and ali- 
patore after tutnh up em montis 
ane olpties. 
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Panag hie the moet fre 
quent dete to Peru, Chile, Ar- 
gentinn, You re eeving South 
Ameriea the very first day of 
your trip, You ‘Ay on D8 
jets with no change of plane 
over the routes of Nationnal, 
Fan Aum atl Parnntrn. 


HOUND-Teif JET ECONOMY FARES 
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Picture a Mors-beund asteitaat | 
Manufacturers are even expnri- 


rockirling through pace at 25,000 
tilew per hoor. All systems ure 
functioning perferthy. The spore 
hips cubin is enuill tit enmfart- 
alile, Hit hae pleete of food and 
wither for hin Sibdiy journey, He 
hi taped reeteeie conel ptetiliteye tr 
tonial te kewp bie mind oncupind, 

Bait bow in the world dies he do 
fie laceedryy 

The answer, of einuree, is. | he 
Hoenn). Washing. clothes in nuter 
Wore weil) meyuiry prohibitive 
TOU at Water anid nary, 

Ditgommbhy clothing ie the only 
eolution, Warn, fight clothing 
that can be jobthanries: 

And of oll the fibers piel fiberies 
Law te mmbern men, ore that os 
being seriously considernd for the 
job is piper, Coed old plentifal, 
IPE paper, | 

Dati comparitively reeeenntly, 
paper wodld never hive Liew in 
the ronning fer ge tile The this, 
Paper wae to write things on. Ane 
bo wimps things tr, Alreel thot we tt. 

But, talay, paper hos wnder- 
cone fp starting trinsurmatine. 
Te ein rolesorate a coon whth 
wWallpager (itt not dinly pistes it 
welt, tnt billy Ajos joel repels allet, 
eo. Youu brighten your kitehen 
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WAYNE, NJ. 


ICAN CYANAMID COMPANY 


with vinylmnte| paper flooring. 


mun ting with o paper batting salt, 

This pauper breakthrough penlly 
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ies those of pulp. So hathing suit 
tateriol, thie! 
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eile Division, whirh supplies in 
brad range i pechurks to prepare 
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develapank Speed | wert-wteempeth 
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UT a 
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Vitilages of Hie excitings raw kine 
col jrengoeer 


[uring World Vi nr IT, tine aia: 


had ain urgent need (op paper maps 
that would stand yp) under battle 


field conditions, Cyammid tuned 








the problem over te the new web 
Strength resins, The  resceliing 
iia jae reed ily atoced tap titicler perlt- 
lng downpour, the stem pe un 
der the teeieds of a Sherman tusk! 

This new rnp sparked the papper 
itiueiry # interest in resin— 
Lette] products Wetstrongth 
faral Hesuns, fuinproal grocery 
Hoye, shewer ecefle aed pmpeer 
bathmate were just a few of thi 
Thay pietien! dees for this new 
ard bother leit af paper, 

Today, paper's prowess has 
really jut beegercey.  Cohaereelaanll 
treated puper can now be woven 
OF knitted into tptelatery tn leri- 
ales tremely: reactant to wether 
anc weor, These same {nbries 
liiwe bert ie) for fashionable ae 
peers in iady's wantrobn: 
pidejwrr feberdee thet) oot be wena, 
(ry chee ad neue bi tiny 
os 0) (tes, 

Clearly, paper ts remy to tule 
thea riglitfod: peliee adorei the 
lier miroche nustertiels af our 
epee: ge 

Alte, cl eiteree, pony piv eeenrsdtsl 
ane spiel tilt thot «pairs all 
progress on, Tt has the ability to 
be pte! upon with green ink 

AMM rut into deliehtfal loth 
reefer sbiewte evalbed  sequnatinsy, 


Agreatturel ) Buliding Progucts/ Dawle & Geek ¢ Fibers / Furnica Corparstian 


Industrial Chemicaia / Lederle Ladoretories Organic Chemicals « Pigmunts 
Piagtes ad Resins ¢ Cranamid of Canada Limited ¢ Cyasainid Intemational 


So much more than transportation! 
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Relax. stroll. play. dine superbly. dance. 
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the extra 





. inh f onarea rats rorofietia, Foor (wri to tl 


F ‘| a - j 1 T Lite TLOEUWA LOLA, : ay ad A | 
Parity Pian, Eecaorsion Fores. and Thrift Season rates! as thot ai ol and Mo | 
| . Poul wy ret ta i 
Thre fall. save money on Cunard round-trip sailings io Eiuone S60; Atearcine tothe Wel Tndies, Decemb 
“und awe go ILE nia in the big pede! Phmit Seis) bres ' thie Pei dine 
= Les r For sapiey " ru i] f 
ire lower, ond round-trip travel saves 10°. You con cross in. the ad ktoreh 


Queen Elizaberh of Queen Murry for ms litthe as $476 Firs. Class 


- Fuarape fay mfr: foci ci 
prada i Pan it St ee Fiecvurial iraies quoted tire halt the rouni- setah Kewl “ ita ‘i 
trip to England). Excursion Fares at 29°). reductions apply in Cabin oF Juralici vii Nassau A Berinanda. Alen, 4 
nd Dowrst on saulings toe Europe berween Cictober | and Pebruary Ls Ls oe 
; : { 7 ills KRowee TUT 5 


3, and allow up to 20 Tull dave ashore. We alee sueees! you con- 
sult your travel kgent about Party Fare savings now in cffeet for 
groups of 23 or more. Enjoy Cunard’s lavish cumine, service with 
t frietudly flair, specs Alalenooms, resort fun, Sail aboard the 
Queen Elivabeth of Queen Mary, world’s largest supertiners, of in , 


any of ftve other Imers from Mew York or Caongda. See prow 


| THE ale WAY TO TRAVEI 
on 

















Wart to eitape to quiet sunny deserts! Explore 
Bromitive native willage@esa in Did Meczice ar jist 
relee Demide- some inviting stragm. Of perhaps 
YOu Snow o raed foe where you d like te follow 
to the end, lis all the same wiih an Airsteam 
Land Yacht good beds. bathroom. het and 
cold water, réfrigaration, fest and light icnde 
Pendent of oulside saurtes whereypr You go, 
oad voyaging win an Airttream moans peal 
iravel |ndependende — no tirmme-tables, bickets, 
Packing. fs the exciting. better way to travel 
here ot North America or anpewhes= in the world, 


write for free bogklet "World At Your Doormtep” 
ALRS TRE AM INC. 


if CeO STREET. Cee CENTER Cem 
bo EE. FIRPERTORE, BAMTA FC BRRINGS ia. CALF 
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FLY —— 
THE ROLLS-ROYCE WAY ____ Stop Climbing Stairs 
TO CANADA 


On Trans-Canada Air Lines, every pline 
to Canada ia Rolle-Royee powered for 
supreme reliability, smoothness and spend, 
The serviee is Holle-Hovee standard, too 
—TCA’s Welcome Bienvenue hospitality 
If famous. And TCA has more flights to 
more places in Canada than-all other air- 
linea combined. So many flichta in fact, 
that it’s almost a5 convenient as having 
& chaufeur-driven Rolls-Royce at your 
heck and call, But there's nothing Holls- 
Royee about TCA's fares. You'll find TOUR 


them «a plessant surprise. You pay no | . a ee a eg 
more than on other airlines, ro. z. | i sae ae 
| rer a 


See your Truvel Ageit we phone your oral TCA PENN TOUR KIT 








Modern residence 
élevator brings 
ons-floor convenience 
bo any multi-stary 
home, Easily, quickly 
Installed without major 
alterathons. Safe, 
low-cost operation 





Mite for literambure 


Lover Gorporatian, S136 Brothertan. Cincinatti §. Ohia 


lt Dtoeton, Sew York, Waslaneton, ikia- 
lelptia, Tampa) St. Petersburg, Aliniml, Detroit 
Wittalest, (cleveland, (hte, Dalim Lae Api gules 
nan, Franctece or Swattle 





7 Department of Commerce. 
636 State Capitel—Harrisburg | 


‘Bain CANADA ~ PENNSYLVANIA 


Renticn Nationa! Geographic—ii identifies yo 


WHEN TOU THINE OF CANADA, THING OF | 









THE TIRE THAT GIVES YOU A SECOND CHANCE 


(THERE'S A SECOND TIRE INSIDE) 


~ GOODFYEAR 





NEW MOON none 


AS ihoosands before you have found to be @ fact. a 





New Moon hame means relaxed, limited bodget living, 
if space-to-aiare comfort 


Aveilaite in one, two. and three bedroom flonr plans 
New Moon homes ate completely furnished through 
out If your choice of modern or traditional styling 
Eyarything from quality kitchen apoliantes to af- 


fractive bedroom furniture... is provided, ready for 
yOu fd move in. All you aclially need to set WH houta- 


Keeping are your dishes, linens, and silverware 
The coat? LESS than that of the lurmishines wlone in 


the average home! 


Note: this too: with a wide selaction of encollent 
mobile home park locations in every state. you con 
emoy telased, carefree living wherever you want. 


Write Dept, 6 for Free iilvstrated Folder 





224 flew Moon homes on display of ams 
of the mors than 400 authorized deslers 
fhruughost tha fetien 

EZ?) 


NEW MOON soucs. ms 








7808 Carpenter Fwy., Dallas, Texas 
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Comet, Meteor, Monterey, LINCOLN CONTINENTAL 


FORD-BUILT CARS LAST LONGER, NEED LESS CARE, KEEP THEIR VALUE BETTER 


Within every executive's reach. a good fountain pen is the 
tool of the executive's trade, And the Sheaffer Desk Set holds one at an exclusive 
writing angle, poised for action. It writes smoothly and easily as only a true foun- 
tain pen can, reflecting the individuality of a apa adding mae to 


personal notes. It qualifies as an essential 
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Mention Natianal Geagraphie — It identifies you 





Whenever you leave home, carry money only you can 
spend: BANK OF AMERICA TRAVELERS CHEQUES, 
Loss-proof, theft-proof, cashed only by =e 


, Wisk af Sen ee len "> 
your signature, Sold at banks everywhere. a pe 












KONICA ‘FS’ 


Sone choose Koniea toa 
Show off, Most like to 
show off ite results, Pro's 
are intrigued by the 
unique Hi-Synchro shutter. 
Dealers enjoy demon- 
 SIFAting tte quality. 
Sil89.05 with Hexanon 
sOimim £2 lens, plus cuse., 
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i i 7 7 Everything in one place! Snow-coned mountains and 
| V i perennial palm trees. Modern cities and pre-Roman 


y : y - settlements. Superb cuisine. Incomparable shopping 
Seen iro @ at tempting prices. Resorts, spas, hotels in spectacu- 
ww a lar settings, Riotous nature and peace everywhere. 
if you haven’ Switzerland 
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and you haven't seen Switzerland if you haven’t seen it all 
Your travel agent has the best answers. See-tim for free information. mans end foidere. ar write: Dept, E- 1? Swiss 
National Tourist Office, 10 Wert Forty Ninth Street New York 20. of 661 Market Street, San Francisco S. California 
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Your own copy of the Nationa! Ceographic Atlas CG} Hy A 
Ae Fifty United States. 


IS Atlas Series Maps cover cities: and hamlets of 
the ol} states, indicating freeways, toll ronds, rail 
rds and airports. Two «pecial maps detail the Na- 
tional Park System. A 40-pige Place Name Index 
her, a TnoTe than 40.000) locations to the nip, 


NCLLIeed bier 
dark blue, leather-like cover, stamped in gold 


S6.75, postpaid 
i ‘lip = muatl today to: 

NATIONAL GEOGRAPHIC SOCIETY, DEPARTMENT 209, WASHINGTON 4. D. C. 
Enclosed find 3 for which send me copies of the Atlas OF The United States, 
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With a Hammond Organ, you don’t go on a vacation... 
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Enjoy true flavor in 
oods with Adolph's 

salt Substitute. It looks, sprinkles, seasons 
like salt. Also try Adolph's new Seasoned Salt 
Ssubstitute—an exciting blend of ingredients 
including herbs. ond spices; Both kinds are 
cictetic: lly sodium free. 
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CH'ILDREN LOVE COLOR! 


Pt " fej : 5 
and your child will be delighted with 
the NEW Geographic School Bulletin 
Here is your child’s own magazine—with stories and photos from all 
wer the world— now in full color. Written especially for him, rt will 
make the posiman’s visit an exciting event} 


The Bulletin has more pages, too, in “63, All this with no increase tn 
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NATIONAL GEOGRAPHIC SOCIETY - Devartient 209 + Washington 6, D.C. 
Enclosed find 3 . Send School Bulletins to: 
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What the world’s best telephone service is built on 


The foundation of your telephone service is 
composed of three integrated Bell System 
activities: if iy 

First, there's research at Bell Telephone 
Laboratories to find new telephone services 
and new ways to improve present services. 

Second, there's manufacturing by the 
Western Electric Company in order to produce 
top-quality telephone equipment at the lowest 
possible cost. 





Third, there's. the operation of the Bel! 
system performed by the local Bell Telephone 
Companies at high standards of economy and 
efficiency. 

The results of this three-stage action are 
improved local and Long Distance service... 
ever-better. telephone instruments ...the in- 
vention and use of such modern marvels as 
the Transistor... fast, dependable’ caommuni- 
cations for defense and for you. 


BELL TELEPHONE SYSTEM 


Owned by more tran iwo million Aer cane 
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eee C' rporations of al! sizes operate t rii/ streams 


for business purposes.# #4 Large and small, what is common to all these dvnaniic, 


srowing companies is the fact that they recognize the corporate airplane as « 


bel d 


powerful business tool. Therr choice of the Grumman Guifstream fas helped 


establish it as the world’s standard in corporate transportation. @ #(; 





